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Ourinq  recent  years  a nuiSber  of  ^vestigators  have  suggested  an  alternative 
to  the  use  of  traditional  validation  procedures  for  validating  personnel 
selection  test  procedures.  In  those  situations  where  traditional^ validation 
is  difficult-or  impossible^  to  apply,  investigators  suggest  the  ube^^,  a pro- 
cedure which  has  most  recently  been', terms  *job  coisponent  validity.*  A num- 
ber of  different  approaches  to  job  coofxjneht  validity  have  been  used,  and 
in  general,  research  relating  to  j<rt)  ccegxjnent  validity'' has  revealed  sub-^ 
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SC4Ati«l  pr01U««.  The  V^fiWiii  «fl|>r'U«CfM»S  fl*V«  iACi<ili»4  CJM:  <m«  of  <f«t4 

r«l«tin9  to  the  •ooitiQB  Aooly«i«  tfhQt  m the  ••ois  for  •o'-  | 

rlViiM)  •«tiM»tfc»  of  the  hf^titode  r*»-|Uiretieet«  of  )cfw.  The  fOQ  t«  • atroc' 
tareil  job  404ly«iK  procedure  «ntc«i  prewrtdee  for  Uae  eoel/oie  of  )obc  io  term 
of  1S7  job  ele«rivts«  ueio^  epproprtete  retro*  eeele*.  Tte»  retro*»  o*<  *-he  j 
individuel  eleoeot*.  lo  taro*  ceo  be  u»ed  to  derive  eooree  oo  never «i  )ob  i 
dineiveioo*  ttechoicelly  thene  ere  priocipel  toe|«ooeote  reavltiof  froo  tJ«e 
prlnclpel  coopooeot  eoelyei*  of  fhO  det«  for  e neople  of  )0l*«.}  { 

I 

Two  oethod*  of  uein*  PAf^>be»ed  dete  hove  been  previouely  used  i«  tbe  )ub  <oo>  i 
ponent  velldity  freoework.  Qoe  of  thene  coo«i«t«d  of  the  ve*  of  etetl*ti>  j 
celly  Identified  Job  dineneion  eeoree  for  individue)  )ob«  #«  the  direct  to«ie| 
for  derlvio*  eetimetev  of  eptitude  re^i rwneot * ««»re»eed  |o  term  of  eoore*  i 
on  nine  r^ptitude  tent*.  Thi*  netitod  proved  to  be  roeeonebty  eetlefectorv*  | 

e I 

*The  Other  Method  ooneiated  of  the  wee  of  retiooo^of  the  relevenoe  of  eech  of 
Mony  hu«en  ^ettributee^  to  eech  of  the  thdivtduel  job  otetoftte  of  tw  Mt9* 
Thle  beele  procedure  concreted  of  the  oe*  of  *et  t r t bate -honed*  dete  l^  <oo> 
blnetlon  with  "job  eoelynle*  dete  for  individuel  job*  en  the  be«ie  for  de> 
rlvln<9  entinetee  of  the  eptitude  roqutrenente  of  the  Jobe  In  fveetlon.  In 
the  previous  reeeerch  with  thie  epproeeh  e liiuted  nuMver  of  method*  w<-t<» 
used  in  coMbininq  the  ettrlbute  dete  (the  retinas  on  individuel  ettribut-^n 
for  the  Job  elermnts*  or  ettrtbute  dinwnnione  boned  on  Uiooe  tetlo*nl  etd 
the  Job  enelyels  dete  (the  retinas  of  the  Job  elwnentn  for  lAdlvldeel  Jobe  or 
Job  dinensions  besed  on  such  rstlndsl.  Previous  rvneerch  with  eoeh  *eitrl<* 
bute^hesed"  dete  indiceted  thet  such  estinetes  were  rveoonebly  velld  for  pre* 
diction  of  the  re*uireimntB  on  codnittve  tests*  moderetely  velld  with  p*t  | 
ceptuel  tests*  but  not  useful  with  psychonotor  tests. 

- >T  k • ‘ ' 

The  present  study  .deelt  with  the  esplorstlon  oToerloos  *elten»stlve  nwihodn 
of  coMbinin<$  the  **ttrlbute-bes«d*'dete  with  the  *^ob  snslysis*  date  to  de- 
rive ostinetes  of  Job  eptitude  requirempnts.  Spcctel  ettention  wen  focused 
on  the  prediction  of  psychoaotor  test  requirvnefits. 

TWenty-ons  nethods  of  conbinin*  these  two  eets  of  dete  were  Investigated. 

The  findings  generally  confira  the  results  of  the  previous  study  using  such 
attribute  data  in  indicating  reesonebly  setisfectory  prediction  with  cogni- 
tive tests,  aoderste  prediction  with  perceptual  tests*  and  poor  prediction  in 
the  case  of  psychoaotor  tests.  There  were  however*  some  variations  In  the 
effectiveness  of  the  different  aethods  In  predicting  eptitude  regui resients * 
with  soac  of  the  nethods  being  differentially  effective  in  the  prediction  of 
such  requirements  with  different  types  of  tests. 
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iirr«ooucTiOH 

Sine*  th«  of  th*  Cquol  Ci^loymat  Opportunity  Ooiinnion 

in  1964,  Um  Mthodn  and  proctlcoo  usod  in  tli*  foloction  and  volidotioo  of 
porsonnol  tontino  inatiunonts  hnvo  cono  undnr  locronnia^  ocrwtiny  by  both 
tho  fcdnrnl  povornnnnt  and  fwitoonol  poycholo9i»t«.  Tho  study  of  porooonol 
Mloetion  InstitMont*  is  no  lonpsr  siaply  an  ooonc4UC  end  sclontifle 
nattsr,  but  has.  in  racont  yaars,  bacoMs  ooa  of  social,  politlcsal,  and 
judicial  iaportanca. 

With  tha  pracadant  tat  by  tha  Crl99s  vs  the  Duka  Power  Ounp«ty 
(Supranr  Court,  1971),  tha  parsonnal  psychologist  is  no  lonpot  faced 
siaply  with  davisinq  test  battarias  which  saan  to  wofh  relatlvoly 
wall.  )ia  oust  new  also  ba  on  a position  to  prosant  avldeAca 
ragardiitg  tha  validity  of  these  tests  which  is  thorough  anoufh  to 
parsit  judfjamants  by  tha  courts  as  to  tha  ability  of  vno  tests  to 
Mica  predictions  concentinq  tha  future  work  behavior  of  enployees 
(Fincher,  1973). 

Probably  tha  nost  widely  accepted  naans  by  which  the  pen>onnel 
psychologist  can  obtain  such  "evidence*  is  throwjh  Uia  use  of  criterion 
related  validation  procedures.  Criterion  related  vslidstlon  Involves 
ths  detsmination  that  a significant  relationship  exists  between 
(1)  a predictor  or  set  of  predictors,  e.g.  scores  on  sore  tyiw  of 
test(s),  and  (2)  a criterion,  e.g.  bosk  objective  ateasure  of  pcrforeisnoe 
such  as  the  nunber  of  units  produced  per  hour,  or  a sore  subjective 
measure  of  performance  such  as  supervisory  ratings.  If  criterion  related 
validity  is  established,  one  would  find  that  those  individuals  who 
have  high  predictor  scores,  do,  in  fact,  show  higher  levels  of  job 
perfonr.ance  than  do  persons  who  have  low  scores  on  the  predictor.  Thus, 
such  a predictor  or  set  of  predictors  would  b3  considered  to  provide 
valid  estimates  of  the  future  job  perfotsMnee  of  job  candidates. 
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Tbou^  criterion  related  vniidation  |*rocedur««  iti^ht 

be  the  nost  desirable  approach  for  evaluatin9  personnel  selection 
instruments.  Balme  11959)  notes  t)»at  such  troditionel  v«li£ation  poses 
a number  of  practical  problems  for  t)ie  industrial  psychologist.  Amon^ 
these  orei 

(1)  too  fee  people  on  a particular  job  to  carry  out  on  espirical 
study. 

(2)  insufficient  time  for  ute  of  the  “folloe-up”  «et*»od  of  validaticwi 
and  at  Ute  some  tine  resistance  of  employees  and  unions  to  the 
"present  employee  nethod"  of  validation. 

C5)  great  variability  of  job  content  of  Jobs  with  tite  sons  title. 

(4)  a rapid  rate  of  change  in  job  content  within  s given  Job. 

(5)  on  increased  nunber  of  jobs  necessitated  by  autonscation 
and  coisputerisation. 

(6)  a shortage  of  professional  personnel  to  carry  out  on 
empirical  stvidy.  and 

(7)  the  tine  and  cost  involved  in  a traditional  validation  study. 

As  a result  of  the  difficulties  caused  by  these  and  other  probletus 

associated  with  the  use  of  traditional  validation  procedures,  a nueber 
of  authors  have  suggested  that  an  alternative  approach  to  vslids'tion. 
based  upon  the  use  of  job  analysis  data,  be  used  in  those  situations 
where  empirical,  criterion  related  validation  procedures  are 
Ispractical.  Lawshe  (1952)  introduced  this  alternative  into  the 
psychological  literature  under  t)te  noise  of  "synUietic  valdity." 

Lawshe  used  the  term  to  denote  Um  "inferring  of  valididty  in  a 
specific  situation."  Balna  (1959)  expanded  Lowshe’s  definition  sofsewhat 
by  stating  that  synthetic  validity  refers  to  an  "inferring  of  validity 
in  one  situation  from  a logical  analysis  of  jobs  into  Uieir  elesxrnts. 
a determination  of  test  validities  for  these  elements,  and  coebination 
of  element  validities  into  a whole."  McCormick  (1959).  referring  to 
U-.e  concept  as  "indirect  validity,"  notes  that  such  a process  requires 
the  validation  of  tests  or  other  predictors  on  jobs  which  have  certain 
characteristics  in  corraion,  and  the  extention  of  these  validities  to 
similar  jobs.  .McCormick  has  subsequently  renaned  the  concept  "job 


3 


r 

I 

r 

t 


cojnponent  validity"  in  the  hope  that  this  would  alleviate  any  confution 

caused  by  the  term  "synthetic  validity" it  is,  after  all,  not  the 

validity  which  is  synthesized,  but  is,  instead,  the  test  battery 
which  is  established  by  synthetic  ricans. 

Job  CoTPonent  Validity  Methodolog-/ 

A number  of  methodologies  have  been  developed  for  use  with  the 
concept  of  job  com|Jonent  validity  (Ualnva,  1959;  Drewes,  1961;  euid 
McCorTiick,  1974).  Each  of  these  methodologies  has  certain  advantages 
and  disadvantages  associated  with  it. 

Two  m>;thods,  in  particular,  have  teen  used  with  the  Position 
Analysis  Questionnaire  (PAQ)  (Jeemneret  and  McCormick,  1969;  and 
Meehan,  1970) . The  P7vQ  is  a structured  job  analysis  instrument  which 
provides  for  the  onalsyis  of  i.-idividual  jobs  in  terms  of  each  of 
194  PAQ  job  olem.?nts.  >tost  of  the  job  elements  provide  for  use  of 
('-point  ratings  scales  of  the  reJevance  of  the  job  elements  to 
indiviava)  jobs.  One  of  tJie  methods  consisted  of  the  use  of  "job 
analysis"  data  as  the  basis  for  deriving  estimates  of  the  aptitude 
rvgui rci a.'nts  of  individual  jobs.  As  applied  to  any  given  job,  this 
approach  consisted  of  the  use  of  scores  for  the  job  on  several 
"job  dir.iL.*n:;ions"  as  the  direct  basis  for  deriving  estitoates  of  the 
predicted  "mean  test  sco?es"  of  a sample  of  job  incumbents.  These 
prc^dictiuns  arc  made  in  terms  of  the  nine  tests  of  the  General 
Aptitude  Test  Battery  (CATC)  of  the  United  States  Training  and 
Eritiloyr-  ut  Scrvicu.  Tne  job  diransions  used  in  this  approach  are 
actually  tonponoj»ts  resulting  from  the  principal  cor?>cncnts  analysis 
of  I'AQ  data  for  a t.cripie  of  jobs. 

Research  thus  far  has  indicated  that  this  particular  appraoch 
has  \;orked  relatively  v.ell  in  predicting  aptitude  requirements,  and 
thir  would  seem  tc  have  considerable  utility  in  terms  of  the  concept 
of  job  component  validity.  Mccham  (1070),  however,  has  made  the 
corm,-'nt  Mut  this  approach  does  not  provide  very  much  "flexability" 
in  n operational  sense,  and  has  r-eggested  that  other  possible 
methods  might  provide  greater  operational  flexibility. 
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The  second  job  component  validity  Method  titat  has  been  explored 
with  the  PAQ  is  based  on  the  use  of  “attribute  data"  as  related  to  the 
job  elements  of  the  PAQ.  The  batic  attribute  data  consist  of  the  rated 

a 

“attribute  requirements"  of  the  PAQ  elenents,  such  ratings  having  been 
made  by  psychologists  for  each  of  49  “aptitudes"  and  27  "situational” 
variables  that  have  been  considered  to  be  potentially  relevant  to 
the  world  of  work.  (The  situational  variables  consist  of  descriptions 
of  work  situations  to  which  job  incuabents  presu«ably  have  to  “adjust.* 
such  as  “varied  duties,”  “dealing  with  people,”  aitd  ” working  alone.” 
Tltcy  arc  considered  to  have  in^ilications  in  tents  of  personality, 
tcuperamcnt,  and  interest  factors.)  The  median  ratings  on  these 
attributes  for  any  given  job  element  comprise  on  “attribute  profile” 
for  that  attribute.  Given  a particular  job,  it  has  been  postulated 
that  the  use  of  “attribute-based”  data  in  coebi nation  with  “job 
analysis"  data  might  .serve  as  the  basis  for  "building  up”  an  estinate 
of  the  total  aptitude  requirements  for  the  job  in  question.  Such 
a combination  has  involved  the  u:.e  of  ratings  cn  individual  attributes 
cind  of  "attribute  dimensions"  based  on  those  ratings,  ar.d  of  ratings 
(for  individual  jobs)  on  the  job  elements  and  “job  diHensions” 

t 

based  on  such  ratings. 

While  such  on  approach  would  apix>ar  to  bo  potentially  useful 
as  the  basis  for  deriving  estimates  of  aptitude  requirements  of  jobs 
in  a job  component  validity  framework,  the  results  of  a previous 
investigation  (Mccnam,  1970)  have  not  born  particularly  encouraging. 
Although  this  approach  was  reasonably  satisfactory  in  estimating 
requirements  of  cognitive  abilities,  and  mudcrately  so  for  perceptual 
abilities,  it  was  not  effective  in  cstirating  psychomotor  requirements. 
In  exploring  such  an  approach,  however,  there  arc  various  ways  in 
which  the  “attribute-based"  data  and  the  "job  an.tlysis"  data  might 
be  combined  to  derive  a "composite"  cstivuto  of  requirements  of  various 
human  attributes  for  individual  jobs. 

Purpose  of  the  Present  Stii>  1 y 

The  present  study  was  directed  tow.mis  tho  further  exploration 
of  the  use  of  attribute  ratings  as  the  besif!  for  establishing  the 
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job  coaponent  validity  of  tests,  in  psrticulsr  by  usinq  different 
Methods  of  coabininq  '*ettribute''b«sed'’  dets  with  “job  snslysis** 
date  to  form  estinstes  of  the  eptitude  re<}ui reaents  of  jobs.  The 
primary  foc\is  of  this  study  related  to  the  use  of  attribute  data  for 
deriving  estimates  of  requirements  for  psychoaotor  tests,  since  the 
previous  use  of  attribute  data  with  such  tests  had  proved  to  be 
ineffective. 
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METHOD 

Several  distinct  methods  of  arriving  at  job  ability  requirements 
wore  explored.  However,  in  all  cases,  the  sane  job  sanfile  and  criteria 
were  used. 

Job  Sample 

The  sarple  used  in  the  present  study  was  identical  to  that  used 

in  an  earlier  investigation  involving  the  Position  Analysis  Questionnaire 

and  the  estimation  of  job  ability  requirements  via  the  job  component 

validity  paradigm  (Marquardt,  1974).  The  original  data  pool  consisted  of 

over  8000  jobs  for  which  PAQ  analyses  were  availible.  From  this  pool, 

650  jobs  were  selected  for  which  the  U.S.  Training  and  Employment  Service 

(USTES)  had  normative  and  validity  data  on  the  GATB  availible.  These 

659  jobs  actually  represent  659  positions  on  141  distinct  jobs 

which  in  turn  represent  125  different  sets  of  GATB  normative  and  validity 

data.  The  redution  from  141  to  125  is  a result  of  the  fact  that  the 
'!  * 

USTES  had  previously  determined  that  certain  jobs  were  essentially  the 

same  in  terms  of  their  basic  characteristics,  cind  were  thus  collapsed 

together  in  the  reporting  of  the  GATB  data. 

Criterion  Data 

‘ Validation  of  a procedure  used  as  part  of  a job  component  validity 

I paradigm  would  ideally  require  the  following: 

(1)  empirical  data  indicating  the  types  and  levels  of  abilities 

! necessary  to  perform  each  of  the  activities  included  on 

a job  analysis  device, 

(2)  a job  analysis  which  indicates  the  degree  to  which  each  of  the 
activities  incorporated  in  the  job  analysis  device  is  involved 
\ in  the  performance  of  any  job, 

(3)  a method  by  which  the  job  analysis  and  ability  data  can  be 

combined  to  estimate  the  specific  ability  requirements  of  any 
s job , and 
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(4)  sonc  form  of  objcctivt  data  rc|rom.-niiuy  th«f  uci  lal  ability 
requirements  of  tlic  job  with  which  to  the  ability 

estimates  derived  in  step  »3. 

In  the  present  study  the  "objective  data"  meittionc-d  above  were 
in  the  form  of  the  General  Aptitude  Test  Battery  normative  and  validity 
data  which  h.  d been  collected  by  the  U.S.  Training  and  Employment 
Service.  Such  data  had  been  collected  for  450  distinct  jobs.  These- 
data  include  several  thousand  positions  distributed  over  a larqe 
number  of  companies.  The  data  were  collected  as  part  of  concurrent 
validation  studies,  and  thus  those  GATB  scores  repicsent  the  scores 
of  incumbent  employees  who  had  not  been  selected  for  the  job  as  a 
result  of  their  tost  scores. 

The  primary  assumption  underlying  the  use  of  these  data  to 
represent  the  actual  ability  requiremoiits  of  a job,  is  that  employees 
tend  to  "gravitate"  into  those  jobs  on  which  they  can  achieve  some 
reasonably  successful  degree  of  performance  (t'.cCormick  and  Tiffin,  1974). 
Shartlc  (1959)  and  Blum  and  Naylor  (1968)  report  data  which  seem  to 
lend  some  supp>ort  to  this  assumption.  This  assumption  implies  that, 
for  any  GATB  test,  the  normative  and/or  validity  data  of  the  incumbent 
employees  on  various  jobs  represent  the  relative  itaportai.ee  to  the 
job  of  that  quality  wliich  is  measured  by  the  test.  To  the  extent 
that  the  GATB  data  have  not  been  influenced  by  the  preselection 
procedures  used  by  the  companies  involved,  and  to  the  extent  that  the 
employees  have  indeed  gravitated  to  jobs  in  which  they  can  perform 
successfully  (and  thus  moan  scores  based  on  these  incumbents  indicate 
the  level  of  various  aptitudes  necessary  for  successful  performance) , 
then  the  GATB  data  do  represent  the  "actual"  ability  requirements  of 
the  jobs  in  the  sample. 

In  the  present  study  three  different  criteria  based  on  availibie 
GATB  data  were  used.  The  first  criterion  used  to  evaluate  tlie 
predictive  effectiveness  of  the  various  conponent  validity  procedures 
used  in  estimating  job  cibility  requirer.ents  was  the  nxian  score  on 
each  of  nine  tests  of  incumbents  on  each  of  t)ie  jobs  in  tlie  .sample. 

These  tests  wore  these  of  the  Gcreral  Aptitude  Tests  Battery  (GATB) 
of  the  United  States  Training  and  EnploymcTit  Service.  (Those  tests 
are  as  follows:  G,  gcneial  intelligcr.c'  ; V,  verbal  alijlity;  N,  namerical 
ability:  S,  spatial  ability:  I’,  form  percept ior : Q,  clerical  ability: 
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K,  motor  coordination;  K,  £10901  dexterity;  and  M,  noituftl  dext«rity.) 

Since  one  mi9lit  su99<nt  th.it  a tanttn  score  on  a CATB  tost  of  incumbents 
on  a given  job  doer,  not  adequately  represent  the  suniwuw  level  of  an 
ability  necessary  for  successful,  job  {^rfonsance,  a second  criterion 
was  utilized  Tins  criterion  war,  in  effect,  a "potential  cutoff" 
score  one  standard  deviation  below  the  mean  of  the  incumbents  on  a job. 
Such  a value  might  then  represent  a more  minimum  level  of  an  ability 
necessary  for  job  perfonn.-nco.  The  third  criterion  used  was  the  validity 
coefficient  associated  with  each  of  the  tests  of  the  GATB.  The  validity 
data  provided  a conceptually  lifferent  source  of  criterion  data  as 
compared  to  the  other  two  ertieria. 

Data  Used  as  Predi ctorr. 

In  the  previous  section  concerning  the  criteria  used  in  the 
study,  four  st<,‘ps  were  stated  as  necessary  to  establish  the  validity  of 
a particular  rv,-thod  for  estimting  the  ability  requirements  of  a 
paricular  job.  Steji  1 through  step  3 involve  those  procedures  necessary 
to  develop  predictors  under  the  job  component  validity  paradigm. 

As  indicated  c.-arlicr,  ratings  concerning  the  typos  and  levels  of  7b 
human  "attributes"  needed  10  perform  each  of  the  job  elements  of  the  PAQ 
were  obtained  as  part  of  a.n  earlier  .study  (JUrquardt , 1972).  Between 
8 and  11  raters  rat<'d  each  attribute.  The  median  rating  of  each  attribute 
as  related  to  each  of  the  PAQ  job  elements  was  used  to  represent  the  level 
of  the  attribute  necessary  to  perform  the  particular  activity  denoted  by 
the  job  element.. 

For  each  of  the  f>59  jobs  in  the  sample,  there  were  availible  FAQ 
analyses  which  indical-cd  the  degree  to  each  each  of  the  job  elements 
of  the  P/^Q  was  involv-  d in  the  performance  cf  the  job.  In  certain  methods 
used  in  the  study,  rntlier  than  using  the  ratings  on  individual  PAQ 
elements  to  rfrrescuL  the  various  levels  on  each  activity,  the  individual 
ratings  were  tiMnotcrm-d  into  job  dimension  scores  which  indicated  the 
degree  to  v/hicti  .1  particular  category  of  behaviors  (dimension)  was 
necessary  to  2''-'rforM  the  job  in  quostio.i. 

The  priir.aiy  p’.;\i'or.e  of  this  study  was  to  explore  the  potential  use 
of  various  mothodj  ) > wiiicrli  job  analysis  data  could  be  combined  with  the 
attribute  data  to  pr^-ide  rstimates  of  the  ability  levels  necessary  for 
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successful  job  perfomance.  (Note  that,  in  9ener«l  terns,  the  ’‘Attributes* 
and  "abilities*  dealt  with  in  this  stuay  are  norc  technically  referred 
to  as  "aptitudes.*)  As  part  of  the  initial  phase  of  this  study,  17 
different  approaches  were  used  to*  collect  info.^iBation  for  use  in  estiisatin^ 
the  ability  requirements  of  jobs.  Tliese  17  approaches  actually  represented 
21  distinct  methods  of  deriving  job  ability  requirement  estimates. 

Of  these  21  methods,  lb  derived  estimates  in  tenss  of  individual  human 
attributes.  Thus  they  would  give  us  scores  in  toms  of  such  attributes 
as  "verbal  comprehension"  or  "static  strength."  The  other  throe  methods 
yielded  scores  on  "attribute  dimensions"  rather  thru  individual  attributes. 

The  various  methods  used  in  this  study  arc  discussed  below. 

Cross-product  ret  hods  U5:ing  individinl  »'/.o  ratings  and  attribute  data. 
Conceptually  it  would  seem  rcasonal'>lc  to  r.uggest  that  (1)  given  a particular 
attribute  which  has  been  judged  to  be  of  a specified  level  of  importance 
to  a job  element,  and  (2)  given  that  each  such  job  element  has  been  rated 
as  to  its  importance  to  the  job,  then  by  corbining  these  two  ratings, 
we  could  get  some  indication  of  the  degree  of  importance  a particular 
attribute  has  for  a given  job.  Multiplying  these  two  forms  of  information 
as  relating  to  any  individual  job  would  seen  to  bo  a logical  way  to 
"combine"  these  data.  Assuming  tlint  such  cross-product  scores  are 
meaningful  v/hen  considering  a single  job  olcnent  and  attribute  combination, 
the  question  then  arises  as  to  hov/  one  might  evaluate  the  inportance  of 
a specific  attribute  wlion  a number  of  jc>D  olen.'.its  are  involved  in  the  job. 

For  each  of  the  659  jobs  in  tlje  sai'ple,  tlnee  cross-product  matrices 
were  conputed,  and  information  from  each  t<f  those  was  used  as  the  basis 
for  estimating  the  job  ability  requirem.0Mt5;  of  each  job.  For  any  given 
job,  the  first  such  matrix  (FUbLXP)  consir:tc«l  of  the  cross-products  (XP's) 
of  the  job  cinalysis  ratings  on  182  job  cO (>t  i.->nts^  as  related  to  the  job, 
and  the  median  ratings  on  each  of  those  on  40  ajjtitudinal  attributes. 

Table  1 presents  example  dcrivatioriS  of  I'ii-.  FUrJ-.W  matrix  as  well  as 
the  other  two  matrices,  using  five  )iy]X)L)iolical  job  elements  cuid  four 
attributes. 

1 Twelve  PAQ  elements  v.'cre  (nvltLc-J  i-xicavsi  the';  "open-ended"  or 

bocausc  they  dealt  with  pay/i nco.r  ; . 


For  each  of  the  6S9  jol-s  in  the  ita%>lu,  thue  txinted  a FVIULXF 
matrix  confuted  ior  182  job  elensnts  and  49  attributes.  U^in^  this  matrix, 
the  following  infornation  w<-<s  obtained  on  each  job  ior  each  attribute  i 
—Method  1,  the  sum  of  the.crons-prodjcts  (SUCtXP) 

— Method  2,  the  mean  of  the  cross -pr<  ducts 
— Method  3,  the  number  of  XF*s  above  the  gr>u  d ruon  XP  where 
the  grand  mean  XP»  2^I^XP/N,  where  i«l,...182  job  elements, 
j*l,...659  jobs  in  the  sample,  and  N«162  X 659  (/ibOVE) 

—Method  4,  the  number  of  XP*s  below  the  grand  r«uii  (DELOM) 

—Method  5,  tJic  ratio  of  ADOVE/BKLOW 

— Method  6,  the  percent  of  XP*s  which  fell  ii,lo  four  of  five  quintiles 
where  quintile  2 (6a)“  5.5-10.0  (PCX  2) j quint* le  3 (6a)»  10.5- 
15.0  (PCT  3);  quintile  4 (6c)»  15.5-20.0  (Pirx  4);  aj)d 
quintile  5 (6d)»  20.5-25.0  (PCT  5) 

— Method  7,  the  sum  of  the  XP's  only  for  tljore  attribute-element 
pairings  whore  the  TAJ  job  analysis  rating-  5.0  (£UM5) 

— Method  8,  the  mean  of  the  XP's  only  for  there  al tribute -clement 
pairings  where  the  PAQ  job  analsyis  rating  5.0  (."E.VlS) . 

A second  cross-product  matrix  (RIXP)  was  alsi*  cc~;'itud  for  each  of 
the  jobs  in  the  sample.  This  matrix  was,  in  effect,  an  abbreviated 
version  of  FULLXP.  In  computing  the  RIXP  rvitrix,  crosc-j  » nuucts  \;ere 
obtained  for  a particular  attributo-aleroent  j>airing  on Iv  if  the  PAQ 
job  analysis  rating  for  the  element  involved  was  above  a rpac:fied 
value.  This  value  was  the  rreen  job  analysis  rating  for  Ih  t clcriunt 
as  computed  across  all  659  jobs  in  the  sample.  In  Table  1 the  mean 
ratings  for  the  five  hypothetical  job  elenents  are  2.5,  2.C,  1.5, 

1.5,  and  4.0  respectively.  Using  this  matrix,  the  / ollo.:j.i; .t  infonnation 
was  obtained  on  each  job  on  each  attribute: 

— Method  9,  the  sum  of  the  cross-products  (R]eu,*;) 

— Method  10,  the  mean  of  the  cross-nroduets  (' 1 i . 

Thie  final  cross-product  matrix  (K2XD  compute  J fo'.  • ,'.ch  jcb  v;as 
a further  abbreviation  of  FULLXP.  In  computing  R2XI'  loi:  (-..••h  jol.', 
minimal  stfindards  v;orc  ret  for  both  the  att>  ibute  j.  tii'ij-  •'d  th.e  job 
analysis  ratings  before  a cross  product  was  actually  co.:  • d -.a.  'Jhe  standard 
used  for  the  job  analysis  rat  ings  was  the  ns  th.  t.  it'-  IL'.-  PJ  >.T  matrix. 
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while  the  standard  set  for  the  attribute  ratin9s  was  the  nean 
rating  for  each  attribute  across  all  182  PAQ  job  elements  used  in 
the  study.  For  the  four  hy}x>thetical  attributes  included  in  Table  1, 
these  mean  ratings  arc  listed  horizontally  In  the  R2XP  portion  of 
the  table.  They  are  2.0,  1.0,  2.0,  and  2.5.  The  cross-product  between 
a particular  attribute-elcnent  i''airing  was  computed  only  if  both 
element  and  attribute  ratings  met  tlic  specified  standards.  From  this 
R2XP  matrix,  the  following  information  was  obtained  on  each  job  on 
each  of  the  49  attributes : 

— Method  11,  the  sum  of  the  cross-products  (R2SUM) 

— Method  12,  the  mean  of  the  cross-products  (R2MEW.) 

— Method  13,  the  number  of  XP*s  actually  computed  (R2NUM) . 

The  rationale  behind  the  use  of  these  three  types  of  matrices 
is  relatively  straightforward.  Information  obtained  from  the  FULLXP 
matrix  represents  estimates  of  job  ability  requirements  which 
conceptualize  ability  levels  as  being  influenced  by  the  level  of  a 
particular  attribute  on  each  of  the  182  job  elements  of  the  PAQ 
(information  obtained  only  when  PAQ  ratings®  5.0  is  an  exception  to 

this  statement).  RIXP  represents  a method  by  which  estimates  of  job 

« 

ability  requirements  are  made  on  tlie  basis  of  information  related  to 
only  the  most  important  eleiricnts  in  the  job.  Ability  levels  required 
for  the  performance  of  unimportant  job  behaviors  are  ignored.  The  use 
of  the  final  matrix,  R2XP,  takes  into  account  the  fact  that,  while 
particular  abilities  might  be  needed  at  some  minimal  level  in  order 
to  perform  most  activities  (and  thus  most  individuals  posses  at  least 
this  minimum  level) , only  when  the  level  on  a particular  job  exceeds 
this  value,  does  this  ability  for  that  behavior  enter  into  the 
estimation  of  job  ability  requirements. 

Methods  using  attribute  dimension  data.  Two  sets  of  Q-type 
attribute  dimensions  were  used  in  the  present  study.  Marquaxdt  (1974) 
extracted  23  attribute  dimensions  based  upon  a Q-typo  principal 
components  analysis  of  the  elements  in  each  of  the  six  major  divisions 
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of  the  PAQ  and  the  ratings  of  these  elements  across  71  aptitudinal  and 
situational  attributes.  As  part  of  the  present  study,  a m-w  set  of  17 
aptitudinal  attribute  dimensions  were  developed  using  a procedure  sisular 
to  that  used  by  Marquardt  (1974)  but  involving  only  49  aptitudinal 
attributes.  It  was  felt  that  such  dimensions  based  solely  on  aptitudinal 
data  would  provide  a better  means  for  predicting  the  "aptitudinal"  tests 
of  the  GATB. 

Using  these  two  sets  of  attribute  dimensions,  it  was  possible 
to  generate  an  attribute  score  for  any  of  the  20  attributes  to  be  used 
in  the  study.  Only  20  of  the  49  attributes  were  used  directly  in 
the  study  since  some  of  the  attributes  on  the  original  list  of  49 
did  not  closely  "match"  the  types  of  aptitudes  tapped  by  the  GATB 
tests.  The  scores  on  the  attributes  resulted  in  a job  attribute  profile 
for  any  given  job.  These  profiles  were  generated  using  a three  stop 
procedure ; 

(1)  the  development  of  dimension  attribute  profiles.  For  each 
of  the  attribute  dimensions  (23  or  17)  a profile  of  scores 
across  the  20  attributes  was  derived.  These  profiles  consisted 
of  the  component  scores  of  the  20  attributes  as  derived  from 
loadings  of  the  job  elements  on  the  dimensions.  The  result 

of  this  process  was  that,  for  each  of  the  23  or  17  dimensions, 
there  existed  a quantitative  value  for  each  of  the  20  attributes, 
these  values  being  considered  as  comprising  the  attribute 
profile  for  that  dimension, 

(2)  the  development  of  job  dimension  scores.  Attribute  dimension 
scores  were  derived  for  each  of  the  659  jobs  in  the  sample 

on  each  of  the  23  or  17  attribute  dimensions.  These  dimension 
scores  were  in  effect  component  scores  in  which  the  loadings 
of  the  job  elements  on  each  dimension  and  the  ratings  of  the 
elements  as  they  related  to  the  specific  job  in  question 
produced  a score  which  reflected  the  involvement  of  the  job 
in  the  job  elements  tliat  dominated  that  dimension, 

(3)  the  combination  of  attribute  dimension  profiles  and  job 
dimension  scores.  The  above  procedures  give  us  an  attribute 
dimension  profile  for  eacli  of  the  23  or  17  attribute  diniensioru; 
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an  attribute  cUireitsion  profile  as  well  as  a dlMension  score  for 
any  ^Iver.  jub  on  each  of  the  23  ci  17  dinensions.  for  any  91  von  job 
a job  aCtributc  dimension  profile  can  bo  derived  by  taJiin9  tho  job 
diaionsion  sec^'es  for  each  job  and  oultiplyinq  those  scores  across  the 
values  in  the  apptoprlato  attribute  dincnslon  profile,  and  sutosinq  the 
resulting  cross-product  values  for  each  attribute.  This  was  done 
for  each  of  tho  659  jobs  in  the  sanplo  (see  Table  2). 


Table  2 

Example  Derivation  of  Job  Attribute  Oinension  Profiles 


Attribute 

Dimension 

Attribute  Dimension 

Cross-Product  Vsluest 

Dimension 
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Attributes 
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23  or  17 

5 

4 3 

2 1 

20 

IS 

10  5 

job  attribute  dimension  profile* 

25 

23 

20  14 

One  r 

I't  of 

I. -type 

attribute 

dimensions  was 

used 

in  tho 

present 

Ftudy.  Ilarg 

.lardt 

(U'7  3) 

extracted 

seven  attribute 

dimensions 

based 

upon  an  n-type  principil  cnjnnononta  analysis  of  49  aptitudinal  attributcc 
and  tlic  ratings  of  each  attribute  across  182  FAQ  job  clencnts.  Scores 
relating  to  t.hefc  attribute  dinonsions  were  used  to  predict  the  GATB 
criterion  fiat.o , and  vero  also  used  in  conjunction  with  scores  on  the 
Q-type  dini'.!i_.ior>;'  i-i  :;inilar  analyses.  Dimension  scores  for  those 
seven  atfr.ibi’tc  r.:.ior.s  wore  devoloc-ed  in  a two  stop  process: 

(1)  the*  ciovclormont  of  element  dimension  values.  These  values 

were,  in  t.Cfect,  the  scores  of  t>se  192  job  elc..onts  as  derived 


f/oiii  » he  loadings  of  each  of  tiio  attributes  on  tho  seven 
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dUMnsioos  and  th**  Median  ratings  of  each  of  the  102  eleinents 
on  the  approt^riate  attributes  within  each  dinension.  The 
result  of  this  process  yielded  a vector  of  "dinension  values* 
for  each  of  the  102  thQ  job  elencnts. 

(2)  the  dovolopwnt  of  attribute  dinenston  scores.  An  attribute 
dimension  score  was  derived  for  each  of  the  jobs  in  the 
sample  for  each  of  the  seven  h-type  attribute  dimensions. 
Those  scores  were  derived  by  multiplying  the  PDQ  job  analysis 
ratings  across  the  appropriate  clement  dimension  values  for 
each  element  (see  Table  3). 


Table  3 

Example  Derivation  oi  R-typc  Dimension  Scores 

PAQ  Ratings  Element  Dimension  Values  Cross-Product  Score i 

Based  on  Analysis  for  Dimensions!  Rating  x Value 

of  Job  X 1234567  1234S67 
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8 

0 
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3 

4 

5 

4 

3 

1 

2 
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0 

dimension  scorcs=<  15  11  12  14  14  15  7 


The  Combination  of  R-typc  and  Q-type-  Attribute  Dimonslon  Data 

The  17  new  Q-type  attribute  dimensions  wore  combined  with  the 
R-type  attribute  dimension  data  to  form  job  attribute  dimension  values. 
The  job  attribute  dimension  values  resulted  from  a combination  of 
the  loadings  on  the  PAQ  job  elements  associated  with  the  Q-typo  attribute 
dimensions  and  the  element  dimension  values  as  derived  for  the  seven 
R-type  attribute  dimensions  (see  Table  4) . The  attribute  dimension 
values  wore  then  multiplied  Ly  l.hc  appropriate  Q-ty|)e  attribute 
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diMnsion  icores  «nd  wtirv  tlM»n  suawd  for  ««ch  of  the  sevett  M'type 
diwnsions  «cro«8  th«  17  (^type  dinensions  to  font  « set  of  job  Attribute 
diaension  velues. 


Table  4 

Example  tVtrivatioii  of  Job  Attribute  Dimension  Values 

Dimension  X Element  binonsion  Cross-Product  Values i 

PAQ  Element  Values:  Dimensions  Oinonsions 


Loadings 

1 

2 

3 

4 

5 

6 

7 

1 

2 

3 

4 

S 

6 

7 

»1 

0.0 

3 

1 

0 

0 

4 

2 

0 

l.S 

o.s 

0.0 

0.0 

2.0 

1.0 

0.0 

42 

0.1 

1 

1 

2 

4 

0 

3 

1 

0.1 

0.1 

0.2 

0.4 

0.0 

0.1 

0.1 

• 3 

0.9 

2 

2 

3 

1 

1 

0 

0 

1.8 

1.8 

2.7 

0.9 

0.9 

0.0 

0.0 

4182 
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attribut 

(•  disH  nslon 

values* 

6.4 

J.O 

4.7 
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2.9 

1.3 

0.1 

for  dimension  X 


The  use  of  tlic  attribute  dimension  data  provided  us  with  information 
based  upon  much  iar>jer  units  of  worker  behavior  than  did  the  use  of 
individual  PAQ  job  analysis  ratings  and  attribute  ratings,  rron 
these  attribute  dit  en'-ions  the  follc-fing  data  were  used  as  estimates 
of  the  job  abilHy  reti’il rcr'entr.  for  each  job  in  the  sample: 

—Method  14,  job  .••.tribute  dinrnnion  profiles  based  upon 
(14a)  K-jr'|uai *s  23  attribute  dinen:~ions,  and  (14b)  the 
new  17  attribute  dii.’on?;lor>s 

— Method  15,  di; r.'nr.ion  scores  based  upon  the  17  now  dimensions 
— Method  10,  dirrnsioii  scores  on  the  seven  R-type  dimensions 
— Method  17,  job  attribute  dimension  values  based  uixin  the  combination 
of  the  17  lies.'  •,)-lyi>e  and  r.cvr  R-type  attribute  dimensions. 
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The  methods  of  estimetion  used  in  the  present  stuuy  can  be 
viewed  as  representing  essentially  four  different  ‘‘models*  for  estimating 
job  ability  requirements.  Two  of  the  models  are  concerned  with  *how  much* 
information  is  to  be  used  in  deriving  ability  requirement  estimates, 

e 

while  the  other  two  models  relate  to  the  complexity  of  the  information 

used  for  making  such  estimates.  In  the  first  case  one  night  conceptualize 

ability  requirements  as  being  determined  by  the  degree  to  which  a particular 

ability  is  required  for  each  of  the  various  %rark  behaviors  represented 

I on  the  PAQ.  Viewing  the  matter  in  such  a way  would  imply  that  ability 

requirements  are  a result  of  a cumulative  process.  Given  the  182  job  elements 

t of  the  PAQ,  whether  or  not  a particular  ability  is  needed  for  successful 

job  i'^rfornuince  depends  upon  the  *cunulative*  importance  of  that  ability 

across  all  of  the  PAQ  job  elements.  This  would  represent  the  *cunulative" 

model  of  job  ^d>ility  requir'Mncnts. 

One  night  also  suggest  that  ability  requirements  depend 

instead,  upon  the  level  of  a particular  attribute  which  is  necessary 

for  only  those  work  behaviors  which  have  boon  ju<lgcd  most  crucial  to 

the  job.  If  for  instance,  one  has  a job  in  which  the  only  important 

job  behavior  is  "using  written  materials,"  the  degree  to  which 

various  attributes  (e.g.  verbal  comprehension  or  finger  dexterity) 

% 

arc  necessary  for  successful  job  iierformance  would  depend  upen  the 
degree  to  which  the  various  attributes  arc  neccsssary  in  using 
of  the  other  101  job  elements.  This  would  represent  the  "critical  behaviors 
only"  model  for  estimating  job  ability  requirements. 

Another  aspect  associated  with  the  estimation  of  job  ability 
requirements  is  the  degree  to  which  ‘Inicro"  versus  *V.w»cro"  information 
about  the  jobs  are  used  as  the  source  of  that  estimation.  In  the 
present  study,  "micro"  sources  of  information  refer  to  the  data  for 
the  individual  job  clement  ratings  and  the  individual  attributes 
as  related  to  these  job  elements  for  the  estimation  of  job  ability 
reguirements . The  most  commonly  used  method  for  combining  these  two 
sources  of  information  has  been  to  compute  a cross  product  (XI’)  between 
the  individual  clement  job  analysis  rating  and  the  attribute  ratings 
associated  with  each  element,  '."liis  mctliod  was  used  in  tlio  present  study. 

The  information  gained  from  t)ic  use  of  sucli  cross  products  is  "micro" 
in  the  sense  that  we  are  dealing  with  specific  el em-nt-attribute 
pairings  representing  specific  work  bchavit)rs. 
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On  the  other  hand,  job  i>nalysii,  and  attribute  dii^-neion  scores 
provide  us  with  a form  of  "sacro"  infornatior,  in  that  sucli  dinensions  are 
concerned  with  much  more  general  classes  of  work  activities.  Previous 
studies  using  PAQ  data  in  a job  ponponent  validity  paradigm  have  tenc*ed 
to  rely  heavily  upon  macro  sources  of  job  information,  while  the  use  of 
micro  information  might  well  provide  the  greatest  long  term  benefits, 
the  present  study  tested  the  relative  effectiveness  of  micro  and  macro 
sources  of  information  for  use  in  the  estimation  of  job  ability  requirements. 
Appendix  A presents  the  21  distinct  methods  of  estimation  used  in  the 
present  study,  as  well  as  the  ’‘model’*  they  represent,  Uio  abbreviation 
for  each  method  used  in  this  report,  and  a brief  description  of  each 
method. 


Phase  I---Initial  Analyses 

Twenty  of  the  49  aptitudinal  attributes  wore  selected  for  use 
in  the  initial  phase  of  the  analysis.  Since  the  CATB  tests  cover  only 
a limited  nui'ibor  of  ability  a>'cas,  those  attributes  which  so'^cd 
most  closely  matched  to  abilities  included  in  the  GATU  i euts  wore 
used.  The  criteria  used  in  the  initial  phase  of  this  study  were 
the  mean  test  scores  on  the  nine  tests  of  the  GATD,  as  well  as  I'ho 
potential  cutoff  scores  for  those  same  nine  tests.  I'.arlior  rescarvh 
(Mccham,  1970)  had  shown  that  prediction  of  validity  coefficients  was 
not  particularly  successful,  and  thus  it  was  decided  they  would  be 
used  as  criteria  only  after  a number  of  the  best  methods  for  estimation 
had  been  selected. 

Scores  on  the  20  attributes  as  derived  by  each  of  the  various 
methods  were  correlated  with  both  the  mean  and  potential  cutoff  scores 
for  each  job  on  each  of  the  nine  tests  of  the  GATL . These  correlations 
between  GATB  data  and  attribute  scores  were  transformed  using  Kishtr’s 
2-transformation  so  th.at  they  could  be  compared  to  one  another  using 
analysis  of  variance  techniques.  The  GATB  tests  were  then  divided  into 
three  categories:  (1)  cognitive  (G,  general  intelligence!  V,  verbal 
ability;  and  N,  numerical  ability);  (2)  [jerceptual  (S,  sipatial  ability; 
P,  form  perception;  and  Q,  clerical  perception);  and  (3)  ]>rychomr,tor 
(K,  motor  coordination;  F,  finger  dexterity;  and  M,  manii.i)  dexl  r-vity)  . 
Li)tcwisc  the  attributes  wore  divided  into  three  ••'inilar  cr.it . gor  ■ . . 
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If  the  methods  used  to  cstir.«itc  job  ability  rcquircr^-nts  were  accurate, 
then  cognitive  attributes  should  have  high  pc-sitivc  correlations  with 
the  data  from  the  cognitive  GATb  tests.  Similarly,  this  relationship 
should  hold  between  the  |x*rccptual  attributes  ai.d  the  perceptual  CATS 
tests,  and  the  psychomotor  attributes  and  the  psychomotor  CATh  tests. 

Since  it  would  be  possible  for  a particular  method  of  estimation 
to  accurately  predict  cognitive  abilities  while  not  doing  nearly  so 
well  in  predicting  perceptual  and  psychomotor  obilites,  the  various 
methods  of  estimation  were  compared  to  one  another  in  terms  of 
their  effectiveness  in  predicting  each  of  the  three  separate  categories. 
Also,  multiple  regression  analysis  was  carried  out  in  order  to  compare 
the  various  methods  in  terms  of  their  multiple  correlations.  From 
the  data  provided  by  these  initial  correlations  In-tween  the  .attribute 
scores  and  the  GATD  tost  data  (this  included  the  multiple  correlations 
between  GATD  data  and  tlic  various  attribute  dimension  scores),  a 
number  of  methods  whic>i  seemed  to  provide  the  ''bc;.t"  moans  for 
predicting  job  ability  roqui lements  wore  selected  for  use  iri  the 
later  phase  of  tlie  analysis. 

Phase  II- — Use  of  Validity  D.ita  and  Adjustment  of  Criterion  .Scores 

In  phase  two  of  t)ie  study,  those  methodi;  for  estimating  jdb  ability 
requirements  which  wore  deemed  "best"  among  Uie  numerous  ones  included 
in  the  initial  phase  wtrre  used  in  conjunction  with  two  "now"  criteria. 
First,  scores  derived  by  these  r.ethods  for  various  attributes  were 
correlated  with  validity  data  associated  with  tlio  nine  tests  of  the 
GATE. 

Secondly,  in  phase  two  an  attempt  was  made  to  deal  witli  the 
problem  associated  with  the  criterion  data  used  in  this  and  previous 
studies,  i.e.  the  GATE  mean  and  potential  cutoff  scores.  Adjustments 
were  made  to  the  criterion  data  in  an  attemiit  to  take  into  account 
the  higli  intercorrelations  found  between  the  mean  cognitive  and 
psychomotor  GATD  test  scores.  These  adjusted  .scores  were  thin  used 
as  a "new"  criterion  along  with  the  validity  data  discussed  above. 


RESULTS 

An  initial  phase  of  the  study  dealt  with  the  development  of 
new  attribute  dimensions  based  on  Q-type  principal  components  analyses 
of  the  six  major  divisions  of  the  PAQ.  Methods  of  estimating  job 
ability  requirements  based  upon  these  euid  other  attribute  dimensions, 
as  v/ell  as  cross-product  data  from  the  individual  job  analysis  ratings 
of  the  PAQ  job  elements,  and  individual  attribute  ratings  on  these 
job  elements  were  used  in  a job  component  validity  paradigm.  The 
results  relating  to  the  effectivenss  of  these  various  methods  for 
estimating  job  ability  requirements  are  presented  in  this  section. 

Principal  Components  Analysis  Using  Aptitudinal  Attiibutes 

In  developing  schemes  based  upon  macro  information  for  use  in 
estimating  job  ability  requirements,  principal  components  anaiyses 
were  carried  out  with  tlie  job  elements  within  each  of  the  six  major 
divisions  of  the  PAQ.  Q-type  principal  components  analyses  were* 
carried  out  using  the  correlation  matrices  computed  using  the  49 
aptitudinal  attributes  and  those  elements  in  each  of  the  six  PAQ 
divisions . 

In  each  of  the  six  analyses,  the  diagonal  elements  in  the 
correlation  matrix  v/erc  set  to  1.0,  and  extraction  of  components 
terminated  when  the  eigenvalues  dropped  below  1.0.  The  six  analyses 
resulted  in  a total  of  17  principal  components.  Descriptions  of  the 
17  components  are  given  in  Appendix  B.  The  job  elements  which  received 
loadings  on  the  various  components  of  .45  or  greater  are  presented 
in  y'ppendices  C,D,E,F,G,  and  II. 

imati on  of  J6b  Ability  Requi  rements 

A total  of  21  diferent  methods  of  estimating  job  ability 


requirements  were  used  in  tliis  study.  Eighteen  of  these  methods 
produced  estimates  in  terms  o£  "attribute  scores,"  i.e.  for  each  of 
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the  659  jobs  in  the  sample,  a score  was  derived  for  each  of  the 
20  aptitudinal  attributes,  this  score  being  computed  using  each  of 
the  IS  methods.  Two  methods  produced  estimates  of  job  cibility  requirements 
in  terms  of  "dimension  scores."  In  these  cases,  for  each  of  the  659 
jobs  in  the  sample,  there  were  derived  seven  dimension  scores 
(one  for  each  of  the  seven  R-type  attribute  dimensions).  A final 
method  also  resulted  in  the  derivation  oS  estimates  of  ability 
requirements  in  terms  of  "dimension  scores."  However,  in  this  case, 
there  were  seventeen  scores  derived  for  each  job  (one  for  each  of 
the  17  new  Q-type  attribute  dimensions) . Criteria  data  used  in  this 
study  included  the  mean  test  scores  and  potential  cutoff  scores  of 
incumbents  on  jobs  in  the  sample  for  the  nine  tests  of  the  GATE. 

Validity  coefficients  associated  with  each  of  the  nine  tests  for 
each  of  the  jobs  in  the  sample  were  also  used  as  criterion  data. 

Correlational  analysis.  For  18  of  the  21  methods  of  estimating 
job  ability  requirements,  correlations  were  obtained  bet\i?een  the 
attribute  scores  on  each  job  for  20  attributes  (Appendix  I ) as  derived 
by  each  of  the  18  methods,  cind  the  mean  tests  scores  and  cutoff  scores 
on  the  nine  tests  of  the  GATB  for  incumbents  on  each  of  the  659 
jobs  in  the  sample.  Three  of  the  twenty-one  methods  used  attribute 
dimension  data  as  tlie  basis  for  estimation  of  job  ability  requirements 
of  the  individual  jobs,  rather  than  scores  on  the  20  attributes, 
cind  thus  were  omitted  from  this  part  of  the  cinalysis. 

In  no  instance  did  correlations  between  attribute  scores  and 
the  criterion  of  potential  cutoff  scores  differ  by  more  than  .03  higher 
or  lower  tlian  correlations  between  attribute  scores  and  the  criterion 
of  mean  test  scores.  Therefore,  in  tlie  remainder  of  this  text,  data 
reported  will  be  only  in  terms  of  the  mean  test  score  data.  Also  note 
that  in  computing  mean  corrrelations  between  CATli  test  data  and 
attribute  scores  as  derived  by  the  various  methods,  only  tliose 
correlations  involving  attibutes  which  wore  felt  to  closu'ly  "match" 
the  individual  GATE  tests  were  used  in  the  computation  of  the  moan 
(Appendix  I ).  This  was  the  case  in  all  of  the  analyses  carried  out  as 
part  of  this  study.  In  Tabic  5 are  presented  the  moan  correlations 
(Fisher's  z-transformatiori)  for  each  of  the  18  im  tliods  as  cor.puted 
acrorjs  all  of  the  tests  within  o.icli  of  t!io  four  r.ajor  f\  togoj  ,i  i s of 
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the  GATE  tests,  i.e.  cognitive  tests  (3-G,V,N) ; perceptual  tests 
(3-S,P,Q);  the  motor  coordination  test  (1-K) ; and  psychomotor  tests 
(2-F,M),  Since  correlations  relating  to  the  GATB  test  K were  considerably 

t 

different  from  the  other  two  psychomotor  tests  (F  and  M) , the  mean 
correlations  associated  with  this  test  were  reported  separately. 

From  Table  5 note  that  while  attribute  scores  derived  by  a number 
of  methods  correlate  relatively  well  with  the  cognitive  tests, 
correaltions  for  the  perceptual  tests  were  only  moderate,  and  those 
for  the  psychomotor  tests  were  extremely  low.  Correlations  associated 
with  the  GATB  test  K were  often  negative  in  direction. 

Multiple  regression  analysis.  For  all  21  methods,  multiple 
correlations  were  computed  between  predictors  (estimates  of  job 
ability  requirements)  based  on  the  21  methods,  and  the  criteria  of  mean 
test  scores  and  potential  cutoff  scores  of  incumbents  on  jobs  in 
the  samiile  for  each  of  the  nine  GATB  tests.  Again,  due  to  the  similarity 
of  results  between  the  mean  score  and  potential  cutoff  score  data, 
data  are  presented  only  for  the  mean  score  criterion.  For  each  of 
the  10  methods  which  dciive  prediction  scores  in  terms  of  the  20 

individual  attributes,  those  attribute  which  seem  to  most  closely 

« 

match  the  abilities  tapped  by  the  individual  GATB  tests  were  used 
as  predictors  in  the  multiple  regression  analysis  (Appendix  J).  For 
t)ie  tv’o  methods  which  provide  estimates  of  ability  requirements  in 
terms  of  scores  on  the  seven  R-type  attribute  dimensions,  all  seven 
of  the  dimension  scores  were  entered  into  the  equations.  The  final 
method  provided  predictor  scores  in  terms  of  the  17  Q-type  attribute 
dimensions,  and  thus  all  17  of  the  dimension  scores  wore  entered  into 
the  regression  equations.  The  multiple  correlations  (z -transformed) 
between  the  various  predictor  scores  and  the  moan  scores  of  job 
incumbents  on  each  of  the  nine  GATB  tests  are  given  in  Tcdile  6. 

Except  for  methods  PCT2 , SUMS , and  MEANS , multiple  correaltions 
between  predictors  and  the  criterion  of  mean  test  scores  were  quite 
good  for  the  G and  V tests.  Multiple  correlations  based  on  predictors 
from  the  attribute  dimension- data  were  quite  high  for  the  N,S,P,Q, 
and  K tests.  Multiple  correlations  f •-  the  F and  M tests  across  all 
iTf.'thods  of  estimation  wore  quite  Ic 
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.07 

.02 

.07 

m^:an5 

.Ofl 

.09 

.05 

.04 

RISUM 

.08 

.10 

-.11 

.07 

n IMF AN 

.10 

. 14 

.02 

.07 

K2SUM 

.00 

.10 

-.10 

.07 

K2MtAN 

.13 

.15 

.07 

.OH 

R2NMM 

.07 

.06 

-.13 

.06 

XMJADP 

. 32 

.12 

.23 

-.03 

XM17 

.46 

.15 

-.05 

.12 

N»6^9 

*N=617 

jobs 

jobs 

TabJe  6 

Multiple  Correlations  Between  Estimates  of  /ibillty 
Requirements  Derived  By  21  Estiinatlun  Methods 
emd  ^tean  Test  Scores  of  Job  Incumbents  on  Nine  (lATB  Teste 


Method 

G 

7 

N 

S 

P 

K 

M* 

SUMXP 

.6H 

.45 

.31 

.45 

.52 

.55 

.68 

.17 

.21 

MKANXP 

. 79 

.63 

.52 

.52 

.62 

.65 

.76 

.18 

.24 

AiiOVE 

.71 

.78 

.26 

.29 

. 39 

.65 

. 30 

.08 

.12 

BELOW 

.71 

.70 

.26 

.29 

.39 

.65 

. 10 

.08 

.12 

ABOBKL 

.66 

.73 

.26 

.27 

.35 

.60 

. 31 

.07 

.11 

PCT2 

.28 

.10 

.00 

.27 

.33 

.23 

. 17 

.11 

,13 

PCP3 

.56 

.47 

.18 

. 33 

. 32 

.34 

. 37 

.09 

.12 

PCT4 

.54 

.60 

.13 

.16 

.19 

. 12 

.20 

.13 

.13 

PCT5 

.65 

. 66 

.38 

.06 

.14 

. 35 

.21 

.04 

.05 

SUMS 

. 33 

. 35 

.11 

.10 

.11 

.10 

.18 

.10 

.10 

MEANS 

.20 

.29 

.21 

.14 

.17 

.10 

.11 

.12 

.12 

RISUM 

.62 

.62 

.11 

.28 

.23 

.40 

.41 

.15 

.20 

RIMTAN 

.60 

.58 

.10 

.22 

.29 

.40 

.41 

. 17 

.22 

R2SUM 

.59 

.50 

.11 

.29 

.28 

.44 

.48 

.16 

.22 

R2ME  Ml 

.60 

.52 

.12 

. 30 

.31 

. 37 

.60 

.12 

.10 

H2NUM 

.46 

.44 

.11 

.31 

.30 

.40 

.63 

.21 

.27 

XHJAOP 

.68 

.65 

.48 

.45 

.62 

.08 

.71 

.09 

.23 

xm7 

.76 

.71 

.52 

.56 

.65 

.51 

.81 

.16 

.24 

W;W17 

.09 

.93 

.09 

.73 

.69 

.85 

.87 

.26 

.20 

.<AnAP 

.01 

.09 

.«3 

.60 

.63 

.79 

.01 

..’0 

.26 

PAUAP 

.03 

.91 

.Ml 

.65 

.65 

.76 

.79 

.19 

.21 
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Comparison  of  “cumulative"  vs  “critical  bohj w ors  only"  methods 
of  estimation.  As  described  earlier,  those  methods  using  data  from 
the  FULLXP  matrix  (except  SUMS  and  MEANS)  represent  a model  of 
predicting  the  required  level  of  any  given  ability  for  a particular  job 
as  being  influenced  by  the  cumulative  importance  of  that  ability 
across  a large  number  of  job  clenionts.  Tfiose  methods  based  on  data 
from  the  matrices  RIXP  and  R2XP  (es  well  os  SUMS  and  MEANS)  represent 
a model  for  predicting  job  ability  requirements  which  views  the 
requirements  as  depending  upon  tlie  importance  of  a particular  attribute 
only  as  it  regards  the  most  critical  work  behaviors  found  on  the  job. 

The  methods  were  divided  into  two  groups  according  to  this 
distinction.  Using  individual  corrolatior.s  between  attribute  score;; 
as  derived  by  the  various  mc?thods  on  cacti  of  tiic  20  aptitudinal  attributes 
and  the  mean  test  scores  of  job  incumbents  on  each  of  the  nine  CATU 
tests,  a one  way  emalysis  of  variance  was  carried  out  between  the  two 
groups  for  each  of  the  four  conceptual  divisions  of  the  GATH  (cognitive, 
perceptual,  motor  coordination,  aind  psychomotor).  Tlie  results  of  t)iis 
analysis  are  given  in  Table  7. 

The  mean  correlation  between  cognitive  attribute  scores  and 
cognitive  G7\TB  test  data  for  all  the  jobs  in  the  sample  as  based  upon 
the  cumulative  methods  of  estimation  (r=.lC>)  was  significantly  higher 
than  that  based  upon  "critical  behaviors  only"  melliods  (r=.09). 

The  reverse  was  the  case  when  considering  the  rolationsliip  between 
perceptual  attribute  scores  and  perceptual  GATB  data.  Adndttcdly, 
the  statistical  significance  of  the  mean  differences  is  duo  largely 
to  the  sample  sizes  involved.  Practical  significance  is  lacking  in 
both  instances.  Neither  cvimulative  or  critical  beb.avior  methods 
adequately  estimated  cibility  requirements  for  the  psychomotor  tests 
data  (F  and  M) , and  both  models  of  estimation  produced  negative  mean 
Correlations  when  considering  the  GATB  motor  coordination  test. 

In  an  attempt  to  clarify  the  above  inconclusive  results,  a one- 
way analysis  of  variance  was  carried  out  between  tlie  two  models  of 
estimation^  this  time  using  the  multiple  correlations  on  the  mean  scores 
of  the  GATB  test  for  the  various  methods  in  each  of  the  two  models 
as  the  basis  of  the  analysis.  The  results  of  the  analsysis  are  presented 
in  Table  8.  V/hen  considaring  the  multiple  correlations  across  all  nine 
GATB  tests,  the  two  models  of  prediction  \-'ore  iict  significantly 
different. 
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Tabic  7 

ANOVA  Based  Upon  Mean  Coriclations  for 
"Cumulative"  and  "C''iticcil  .BoJiaviors  Only" 
Models  for  Deriving  Job  Ability  Uequi remont  Estimates 


GATB  Test  Cumulative 

Critical 

Categories  Mean 

SD 

N 

Mean  SD 

N df  F-ratio 

P 

Cognitive  .16 

.18 

216 

. 09  . 08 

168  1,382  22.47 

.01 

Perceptual  .02 

.14 

162 

.10  .12 

126  1,286  27.08 

.01 

Mot.  Coord.  -.11 

.15 

54 

-.02  .11 

42  1 , 94  8.77 

.01 

Psychomotor  . 04 

.05 

108 

. 06  . 04 

84  1,190  8.02 

.01 

Table  8 

AMOVA 

Based 

Upon  : 

Multiide  Correlations  for 

"Cumulative"  and 

"Critical  1 

lohaviors  Only" 

Models  for 

Deriving  Job 

Ability  Requirement  Estimates 

Treatment  group: 

Cumulative 

Critical  Behaviors 

Only 

Sample  size: 

81 

63 

Mean : 

.36 

.30 

SD: 

.22 

.17 

Source 

SS 

df 

M.S  F 

Between  groups 

.1317 

1 

.1317  3.2647 

US 

Within  groups 

5 

1.7265 

14  2 

.0403 

Total 


J 


5.85B2 
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Comparison  of  "micro*'  vs  ''macro"  sources  of  job  ir.f omtstion . 

The  cumulative  and  critical  behaviors  only  methods  used  in  the  above 
analysis  represent  "micro"  sources  of  job  information.  In  contrast  to 
such  methods  are  those  "macro"  methods  of  estimation  based  upon 
attribute  dimension  data.  These  two  groups  of  methods,  i.e.  micro  vs 
macro  methods^  were  compared  as  to' their  relative  effectiveness  in 
estimating  job  ability  requirements.  For  each  method  in  each  of  the 
two  groups,  there  had  been  obtained  multiple  correlations  between  the 
predictors  derived  by  each  particular  method  and  the  mean  test  scores 
of  incumbents  on  the  jobs  in  the  sample  for  the  nine  tests  of  the  GATB. 
These  multiple  correlations  were  used  as  the  basis  for  a one-way 
analysis  of  variance  between  the  two  groups.  The  results  of  this 
analysis  are  given  in  Table  9. 

Table  9 

ANOVA  for  "Micro"  Methods  and  "Macro"  Methods 
of  Estimation  of  Job  Ability  Requirements 


Treatment  group: 

Micro  Method 

Macro  Methods 

Sample  size : 

144 

45  . 

Mean ; 

.33 

.61 

SD: 

.20 

.21 

Source 

SS 

df 

MS 

F 

Between  groups 

2.74 

1 

2.74 

60.31** 

Within  groups 

8.50 

187 

.05 

Total 

11.25 

188 

**  p less  than  .01 


When  considering  all  nine  tests  of  t)io  GATB,  l.liei'’  v.'.in  a very 
dramatic  difference  boirwoon  the  two  groups.  Methods  based  upori  macro 
sources  of  job  information  did  significantly  botler  tlu^n  Uiose  using 
micro  sources  of  job  informat  ion.  Ilov;evcr , neither  grou))  liid  well  in 
predicting  the  job  ability  requirements  associiitid  with  the  I-  and  M 
tests  of  the  GATE. 
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Selection  of  notliod-.  for  n :e  wi  1 li  validity  lirii.a  end  adjusted 
mean  test  scores.  Only  ihouc  iiietliodu  for  v;liicii  licoret;  on  each  of  the 
20  individual  attributon  c:ould  1)0  obL.iined  were  considered  for  use  in 
Phase  II  of  the  analysis,  in  wliirli  validity  data  aiid  .idjusted  GATH 
test  score  data  were  usc'-l.  It  t.'.is  oriqiii'tlly  anticipated  that  such 
methods  would  have  a qrc.'ai.t  r )on>j  term  lienofit  in  terms  of  the 
flexibility  and  scope  of  any  opt  rat.  i ona  1 ;.ysf  em  usiny  the  job  coniponent 
validity  paradiym.  Sinr.o  it  liad  already  p.ten  shov;n  that  there  were, 
indeed,  differences  ainonq  tla;  various  rudhods  in  terms  of  their 
effectiveness  in  cstimatiii'j  jolj  iibility  requirements,  tJowman-Kculs 
tests  for  the  differences  botwi  cn  all  po.sible  pairs  of  means  were 
carried  out  for  each  of  the  four  conceptual  categories  of  the  GATE  data. 
The  mean  correlations  between  tin;  attribute  scores  and  the  mcam  scores 
of  job  incumbents  on  the  liinc  tests  of  the  GATH  wore  used  as  the  basis  of 
these  analyses.  The  results  of  t ho-se  analyses  are  given  in  Tables  10, 
11,12,  and  13.  Four  methods,  tKAGXP,  XMJADP,  and  X.M17,  were 

found  to  consistent  ly  ranV.  near  tlio  toiJ  of  the  list  of  18  methovis  in 
terms  of  their  mean  correlation;,  in  each  of  the  four  test  categories,  and 
were  in  many  cases  significantly  differ(;nt  from  t.hoso  motlinds  ranking 
below  them.  As  a result,  the.se  four  metliods  were  selected  for  use  in 
Phase  II. 

Prediction  of  validity  ci?ef fi ci ents  . Correlations  between  scores 
derived  on  the  various  attrib  d,.- and  the  criterion  of  validity 
coefficients  for  each  of  t!ie  saniple  jol^s  associated  with  the  nine  GATE 
tests  were  obtained.  Mean  correlations  for  the  four  methods  of  estim.ation 
in  terms  of  the  four  categcrit  n of  the  c;atB  tests  are  presented  in 
Table  14.  The  mean  correln tion.5  ;.vre  extrenrely  low,  thus  indicating  that 
no  method  had  potential  utility  for  predicting  the  criterion  of 
validity  coefficients. 

Adjustment  of  criterion  data.  In  order  to  tcike  into  account  the 
! I rather  high  intercorrelations  be  tween  the  mean  GATE  test  scores  of 

j j incumbents  on  jobs  used  in  the;  ■ rJinple,  a method  was  needed  which  would 

! enable  us  to  determine  t'ne  degifo  to  which  those  high  intercorrelations 

I 

i had  resulted  in  the  mean  tv  .st  scores  being  inflated  (or  perhaps  deflated) 

[ 

( 




Table  14 

Mean  Correlations  hetwocn  Attribute  Scores  and  the  Criterion 
of  Validity  Coefficients  for  iour  Methods  of 
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Estimation  on  Four  GATU  Test  Catc<joiies 


Method 

Cognitive 

GATB  Category 
Perceptual  Motor 

Coordination 

Psychomotor 

XMJADP 

.08 

.03 

-.04 

-.12 

XM17 

.10 

.06 

-.06 

-.05 

R2MEAN 

.06 

.07 

-.03 

-.03 

MEANXP 

.12 

.12 

-.06 

.02 

from  what  they  would  have  been  had  the  intercorrolations  of  the  mean 
test  scores  had  been  relatively  the  same  as  those  for  individual  test 
scores  (Table  15).  To  do  this,  two  sets  of  regression  equations, were 
calculated  for  each  tost  of  the  GATB,  with  the  other  eight  tests  being 
used  as  predictors  of  the  particular  mean  test  score.  One  set  of 
equations  was  computed  using  the  intcrcorrelation  matrix  of  the  mean 
scores  on  the  GATB  tests  as  calculated  from  the  sample  data  on  659  job. 
The  second  set  of  equations  wan  computed  using  the  intercorrelation 
matrix  as  calculated  from  the  "population"  data  based  on  test  scores 
of  individuals  on  approximately  23,000  jobs.  Thus  for  each  GATB  test 
there  existed  a sample  regression  equation  and  a population  regression 
equation  made  up  of  the  beta  weiglits  for  the  other  eight  tests  being 
used  as  predictors  (see  Appendix  K) . 

For  each  of  the  659  jobs  in  the  sample,  predict  ic>ns  on  tlio  motor 
coordination,  finger  dexterity,  <ind  manual  dexterity  tost  scores 
associated  witli  that  job  were  made,  one  using  the  sample  regression 
equation  and  the  other  using  t)ie  pox'ulation  i egression  equation.  A 
"difference"  score  was  calculated  between  the  two  prtdictions  for  cacli 
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Table  15 


Populntion  and  S 
Intorcoriolauions 


lUiiple  Test  Score 
lor  tiine  GATB  Tests 


Population 

data : 

individual  te 

St  score 

, N-^23, 

,000 

Test 

G 

V 

N 

S 

P 

Q 

K 

F 

M 

G 

1.00 

V 

.04 

1.00 

N 

.no 

.67 

1.00 

S 

.74 

.46 

.51 

1.00 

P 

.01 

.47 

.58 

.59 

1.00 

Q 

.64 

.62 

.66 

.39 

.65 

1.00 

K 

.36 

.37 

.41 

.20 

.45 

.51 

1.00 

F 

.25 

.17 

.24 

.29 

.42 

.32 

.37 

1.00 

M 

.19 

.10 

.21 

.21 

.37 

.26 

.46 

.52 

1.00 

Sample  data:  mean 

test 

scores 

for  incumbents 

, N=659 

jobs 

Test 

G 

V 

N 

S 

P 

Q 

K 

F 

M 

G 

1.00 

V 

.93 

1.00 

N 

.97 

.89 

1.00 

S 

.89 

.71 

.83 

1.00 

P 

.83 

.73 

.83 

.83 

1.00 

Q 

.81 

.87 

.82 

.62 

.84 

1.00 

K 

.76 

.83 

.78 

.59 

.81 

.90 

1.00 

F 

.59 

.55 

.61 

.56 

.76 

.64 

.71 

1.00 

M 

.41 

.32 

.45 

.46 

.61 

.46 

.56 

.70 

1.00 

I 
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job  on  each  of  the  three  tests.  The  actual  moan  test  score  for  a 
given  job  on  a given  GATB  test  was  adjusted  upwards  by  that  amount 
if  the  sample  prediction  was  lose  than  the  population  prediction, 
or  was  adjusted  downward  by  that  difference  if  the  sample  prediction 
was  higher  than  the  population  prediction.  Correlations  between 
attribute  scores  and  the  adjusted  GATB  mean  test  scores  were  obtained 
in  a manner  similar  to  that  used  in  the  initial  correlational  analysis 
using  the  unadjusted  means.  Presented  in  Table  16  are  the  me^m 
correaltions  for  the  four  estimation  methods  used  in  Phase  II,  in 
terms  of  both  adjusted  and  unadjusted  mean  test  scores. 


Table  16 

Mean  Correlations  Between  Attribute  Scores  and  the 
Criterion  of  Adjusted  and  Unadjusted  Moan  Test 
Scores  on  Three  GATB  Tests 


Method 

K 

Adjusted 

Unadjusted 

Test 

F 

Adjusted  Unadjusted 

M 

Adjusted 

Unadjusted 

R2MEAN 

.10 

.06 

.04 

.08 

.07 

.08 

MEANXP 

-.08 

-.21 

.14 

.09 

.12 

.12 

XM17 

.04 

-.05 

.10 

.11 

.11 

-.04 

XMJADP 

.13 

.21 

-.11 

-.03 

-.03 

1 

o 

Mote  that  no  significant  improvement  in  the  ability  of  the 
four  methods  to  estimate  job  ability  requirements  was  obtoined.  In 
some  cases,  mean  correlations  with  the  adjusted  criterion  data  wore 
lower  than  for  the  unadjusted  data. 


DISCUSSION 

There  are  a number  of  possible  approaches  that  one  might  take 
in  operationalizing  the  concept  of  job  component  validity.  The  present 
study  used  an  approach  which  involved  the  use  of  "attibute  data"  (that 
is,  the  ratings  of  attributes  on  job  elements  associated  with  the 
Position  Aanalysis  Questionnaire)  as  the  basis  for  estimating  job  ability 
requirements.  Various  methods  for  utilizing  the  attribute  data  were 
employed  in  the  present  study.  Tlie  results  of  this  study  indicated, 
however,  that  the  use  of  such  attribute  data  probably  would  have 
somewhat  restricted  utility  for  the  job  component  validity  paradigm 
Though  prediction  of  the  "cognitive"  ability  requirements  was 
quite  respectable,  the  prediction  of  the  perceptual  abilities  was  only 
moderate,  and  the  prediction  of  the  psyclionotor  abilities  was  very 

poor.  Ther  are  a number  of  indications,  however,  that  certain  of  the 

« 

findings  of  this  study  might  be  attributed  to  deficiencies  in  the 
specific  predictors  and  criteria  used,  ratlier  tlian  to  the  basic 
approach  of  using  attibute  data  for  the  estimation  of  job  ability 
requirements  as  they  might  be  used  in  the  job  component  validity 
pardigm. 

Cumulative  vs  Critical  Boli.iviors  Only  Mod'''ls  of  E s timation 

When  using  attribute  data  as  the  basis  for  making  estimations 
of  the  ability  requirements  of  jobs,  one  might  distinguish  between 
two  models  for  comlsining  sucli  data  into  appropriate  e.s'imates.  In  one 
case,  the  ability  requirements  of  jobs  are  assumed  to  be  influenced 
by  the  cumulative  i -loortance  of  a particular  ability  across  all  of 
the  various  work  be,,  .iors  (in  this  case  ro]>resonted  by  the  job 
elements  of  the  PAQ)  which  one  might  find  associated  with  tlic-  job. 

In  connection  with  such  a model,  some  of  the  beliavioj's  included  in 


such  a list  would  be  considered  essential  to  tl\o  job  wliile  otlicrs  woul<l 
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be  considered  to  be  of  only  tangential  relevance  to  the  job. 

According  to  the  cumulative  model,  regardless  of  the  magnitude  of 
the  importance  of  a particular  behavior,  the  ability  level  needed 
to  perform  that  behavior  would  potentially  influence  the  overall  level 
of  that  ability  needed  for  the  job. 

On  the  other  hand,  one  might  view  ^lbility  requirements  in  terms 
of  the  "critical  behaviorr,  only"  model.  Under  such  a model,  the  overall 
ability  level  required  on  a specific  job  would  bo  determined  solely 
by  the  level  of  that  ability  associated  with  only  the  most  important 
behaviors  which  comprise  the  job.  The  distinction  between  the  two 
models  of  ability  tequiremonts  seems  clear,  and  the  relative  effectiveness 
of  the  models  in  estimating  job  ability  requiements  across  a large 
sample  of  jobs  was  tested  .is  part  of  the  present  study. 

For  the  sample  of  G50  jobs,  when  considering  the  prediction 
of  ability  rcquireinents  across  all  nine  GATB  tests,  neither  model 
proved  to  be  very  effective.  The  average  multiple  correlation  for  the 
cumulative  model  mul  iiods  across  all  nine  GATB  tests  was  .36,  while 
the  average  multiple  correlation  for  the  "critical  behaviors  only" 
methods  of  ostination  was  .30.  Ttiis  indicates  that  cumulative  methods 
of  estimation  offer  a sliglit,  tliough  not  statistically  significant, 
advantage  over  the  "c;ritlcv\l  behaviors  only"  methods  in  estimating 
job  ability  requirtsnents . The  fact  that  those  methods  using  job 
dimension  scores  for  efitimating  job  requirements  wore  basically 
cumulative  in  natuie,  and  that  such  methods  tended  to  be  superior 
to  all  other  methods  of  estimating  job  ability  requirements  (i.e.  those 
methods  which  did  not  involve  the  use  of  dimension  data)  , lends 
further  support  for-  t)ie  use  of  cumulative  rather  Uian  "critical  behaviors 
only"  metl'iOds.  One  slunild  note,  liowcvor,  that,  by  definition, 
the  "critical  betiaviorr.  only"  motliods  tend  to  restrict  tlio  range  of 
the  predictor  scoits , and  Uius  correlations  obtained  from  the  use 
of  these  scores  miglit  w. •)  J )ie  lovror  than  they  "should"  be. 
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Micro  vs  Macro  Metliods  of  r.stima lion 

The  various  estimation  methods  used  in  this  study  could  also 
be  divided  into  two  distinct  groups  according  to  the  type  of  job 
information  upon  w)iich  they  base  their  estimates  of  job  ability 
requirements.  A numlier  of  the  methods  used  "micro"  sources  of  job 
information  in  that  they  liasod  their  estimates  of  the  ability 
requirenents  of  a particular  job  upon  scores  derived  from  the 
individual  PAQ  job  element  ratings  obtained  for  the  job,  and  the 
individual  attribute  ratings  associated  with  each  of  those  job  elements. 

On  the  other  hand,  several  methods  used  "macro"  sources  of 
job  information  in  vjhich  estimates  of  ability  requirements  were  based 
upon  scores  derived  from  various  Q-type  and  R-type  job  attribute 
dimensions.  The  Q-type  dimensions  were  based  upon  principal  components 
analyses  of  the  six  major  divisions  of  the  PAQ,  and  grouped  fairly 
large  numbers  of  jol>  elements  into  single  categories,  i.e.  dimensions. 

The  R-type  dimensions  were  based  upon  R-type  principal  components 
analyses  of  the  49  aptitudinal  attributes  associated  with  the  PAQ, 
and  grouped  these  ir;dividuel  attributes  into  larger  ability  categories. 

Due  to  the  grouping  of  individual  job  elements  and  attributes  into 
larger  categories,  the  Q-type  and  R-type  attribute  dimensions  represent 
macro  sources  of  job  information. 

The  present  study  provided  strong  evidence  in  favor  of  the 
use  of  methods  which  utili".'.*  macro  sources  of  job  information  in 
deriving  estimates  of  jol)  ability  requirements.  As  contrasted  with 
the  micro  methods  of  estimation,  one  might  suggest  that  the  effectiveness 
of  such  methods  for  predicting  jo!)  ability  requirements  was  partially 
a result  of  tlie  crite  ria  u:  ■ i in  tho  study.  Certain  of  tlic  GATB  tests 
used  as  criteria  a2)i'’,‘ar  to  r'j'rercnL  "complexes"  of  abilities  rather 
than  single,  pure  a!  d 1 i ti  es . i-or  example,  the  test  of  general  intelligence 
includes  subtnsts  cfnicerncd  v;j  th  "Lliree  dimensional  space,"  "vocabulary," 
and  "iirithrr.ot  j.c  ri;ason.''  .Similarly,  the  numerical  aptitude  test,  N, 
contains  botli  "compuL.\ti'  end  ”aritt'>rr'.atic  reason"  suhtests.  Thus 
macro  n\otliod.s  of  c.'stic.id  > • iob  .hoiJity  requirements  might,  in  certain 

cases,  l)c  better  .suited  1 'dir. t ing  complexes  of  aljilites  represented 
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by  some  of  the  GATB  tests  due  to  the  fact  that  macro  methods  are  based 
upon  broader  sources  of  job  information.  Micro  methods,  due  to  the  specific 
nature  of  the  information  involved  with  these  methods,  might  be  less  suited 
as  predictors  of  the  more  complex  GATB  tests.  The  nature  of  the  respective 
methods  might  also  affect  the  relative  reliability  of  the  two,  with  the 
aggregate  of  information  included  in  the  macro  methods  adding  to  the 
reliability  of  scores  based  upon  such  data,  thus  increasing  the 
correlations  associated  with  macro  methods  of  estimation. 

Prediction  of  the  Various  Criteria  Used  in  the  Study 

Three  criteria  associated  with  the  GATE  tests  wore  used  in  the  present 
study.  They  were:  (1)  mean  GATB  test  scores  for  job  incumbents;  (2)  potential 
cutoff  scores  (i.e.,  for  any  job,  this  was  the  score  one  standard  deviation 
below  the  mean  test  score  of  job  incumbents  on  each  of  the  GATB  tests) 

(3)  the  validity  coefficients  associated  with  the  nine  GATB  tests  for 
each  of  the  659  jobs  in  the  sample. 

Across  all  methods  of  estimating  job  ability  requirements,  there  were 
no  differences  between  the  prediction  of  mean  GATB  test  scores  and  potential 
cutoff  scores  for  the  nine  tests.  This  finding  does  not  nullify,  and  would 
perhaps  enhance,  the  suggestion  that,  for  operational  purposes,  potential 
cutoff  scores  are  representative  of  the  minimum  level  of  abiliti'es  necessary 
for  job  performance. 

As  regards  the  estimation  of  ability  requirements  represented  by  the 
criterion  of  GATB  validity  coefficients,  no  method  of  estimation  achieved 
even  a moderate  degree  of  success  in  making  such  predictions.  This  finding 
was  somewhat  expected  (Mecham,  1970;  and  Marquardt,  1974).  Ghiselli  (1959) 
noted  that  validity  coefficients  are  characterized  by  considerable 
"instability,"  cind  thus  prediction  of  sucli  data  is  extremely  difficult. 

In  Phase  II  of  the  study,  tlie  mean  GATB  test  scores  were  "adjusted" 
so  as  to  hopefully  take  into  account  the  high  degree  of  intercorrelation 
among  the  nine  tests  of  the  GATB.  In  terms  of  the  "adjusted"  mean  test 
score  criterion,  the  results  of  this  study  were  far  from  encouraging. 

In  no  cases  were  the  predictions  of  the  adjusted  criterion  data 
higlier  than  those  of  the  unadjusted  criterion  data.  In  certain  cases 
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the  predictions  were  worse.  This  findiny  has  two  possible  implications. 
One  implication  is  that,  since  there  is  no  "clean  cut"  statistical 
procedure  availible  for  adjustiiVg  out  the  effect  of  the  high  mean 
test  score  i.itercorrelations  upon  the  estimation  of  ability 
requirements,  the  procedure  used  in  this  study  was  invalid  and  was 
not  producing  the  desired  effect  upon  the  problems  underlying  the  data. 
An  alternative  to  this  explanation,  and  possibly  the  most  reasonable 
one  in  the  present  case,  is  that  the  problems  associated  with  the 
GATE  data  are  so  deeply  iriUjodded  within  the  very  nature  of  the  data 
that  no^  statistical  procedure  would  have  been  able  to  adjust  for  these 
difficulties. 

Problems  with  Predictors 

Whenever  data  are  based  upon  the  judgements  of  humans,  one 
is  invariably  confronted  with  the  question  of  the  reliability  of  those 
data.  In  terms  of  the  PAQ  job  element  and  attribute  ratings  used 
in  deriving  estimates  of  job  ability  requiements,  two  sources  of 
unreliability  are  possible,  i.e.  unreliability  relating  to  both 
the  job  element  ratings  and  the  attribute  ratings.  If  the  degree 
of  reliability  was  low  for  one  or  both  of  tliese  ratings,  the  use  of 
such  data  in  the  present  study  could  well  have  resulted  in  the 
considerable  distortion  of  information  concerning  the  ability 
requirements  of  the  jobs  in  tlie  sample.  However,  evidence  has  indicated 
that  the  reliability  relating  to  tlic  PAQ  ratings  is  quite  good. 
Marquardt  (1974)  used  job  dimension  scores  to  estimate  the  job 
ability  requirements  of  a large  sam)ile  of  jobs.  These  dimensions  were 
based  upon  principal  components  analyses  of  the  PAQ  job  elements  in 
each  of  the  six  major  divisions  of  the  PAQ  un.ing  as  tlie  basis  of  the 
analyses  the  PAQ  job  analysis  ratings  for  each  of  the  elom'.'Hts 
across  3700  jobs.  Prediction  in  terms  of  thi.;se  job  dimen.sion  score;; 
was  quite  good.  In  the  same  stvidy,  using  an  attril)ule  data  approach 
to  job  component  validity,  M.rquardt  used  attribute  dimensicn  i.rwres 
for  23  dimensions  resulting  f rrmi  princij^al  components  analyses  of  the 
attribute  profiles  o)  tlu*  elements  in  each  of  tlie  six  rujci  divi.iions 
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of  the  PAQ  to  estiiBate  job  ability  roquiremoots.  The  attribute 
dimensions  wore  Uius  based  upon  attribute  ratings  associated  with 
the  PAQ  oiemerits.  Prediction  in  terms  of  these  attribute  dimension 

f 

scores  wan  comparable  to  that  achieved  using  the  job  dimension 
scores  based  on  the  job  element  ratings.  It  seems,  therefore,  that 
while  unroliabilty  of  ratings  might  have  resulted  in  some  reduction 
in  the  effectiveness  of  various  methods  of  estimating  job  ability 
requirements,  it  is  not,  in  itself,  sufficient  to  explain  the 
low  correlations  found  in  the  present  study. 

Another  po.ssible  problem  associated  with  the  predictors  used 
in  this  study  can  be  found  in  the  fact  that  the  methods  used  by 
Itirquardt  (1974)  based  upon  the  23  attribute  dimensions  resulted 
in  significantly  better  estimates  of  the  psychomotor  abilities  than 
did  meUiods  based  upon  the  new  17  attribute  dimensions.  In  the  one 
case,  the  new  17  dimensions  v;cre  based  upon  principal  components 
analyses  of  the  six  major  PAQ  division  using  job  element  profiles 
across  49  "aptitudinal"  attributes,  Marquardt's  23  attribute 
dimensions  wore  based  upon  similar  analyses,  but  used  job  element 
jn.ufil.-s  across  71  "aptitudinal"  and  "situational"  attributes. 

Multiple  correlations  between  Marquardt's  attribute  dimension 
.‘■cores  and  the  p.sychomotor  GATE  moan  test  scores  were  in  the  upper 
.40' s,  while  the  correlations  between  the  attribute  dimension  scores 
on  the  17  new  attribute  dimensions  and  the  mean  GATE  test  scores  were 
in  the  r.iiddlc  ,20's.  Also,  within  the  present  study,  the  correlations 
l>f:tween  attribute  scores  derived  using  the  XMJADP  metiiod  (based  on 
Marquardt  's  23  dimensions)  and  the  moan  tost  scores  on  the  GATE  test 
K r..nqed  as  higli  as  .48,  while  similar  correlations  using  the  XM17 
mtl.od  (;amo  process  but  with  the  17  new  attribute  dimensions)  were 
r;i -ii.-raJ  ly  nt;gative  in  direction.  It  would  appear  that  the  job 
dor,  n;;i '-.nr.  based  nj.on  )5olh  aptitudinal  and  situational  attributes 
.i  tic  hide  information  which  adds  significantly  to  tlie  predictive  power 
fd  I '.Ui.i'l  , based  upon  tlieso  23  dimensions.  Tlic  implications  of  this 
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i\  : reg.irtl.;  the  criterion  data  will  be  dir.cusscd  later. 
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Problems  with  t ho  Criteria 

Across  all  niothods  of  estimation  used  in  the  present  study, 
correlations  and  multiple  correlations  associated  with  estimates 
of  the  psychomotor  job  ability  reejuirements  wore  quite  low.  This  is 
in  line  with  the  statements  of  Trattnor,  Fine,  and  Kubis  (1955)  that 
the  prediction  of  mental  and  perceptual  aptitudes  is  generally  better 
than  the  prediction  of  aptitudes  w)iich  are  "physical"  in  nature. 

Data  published  by  the  U.S.  Training  and  Employment  Service  (Table  15) 
show  that  there  are  moderate  intercorrelations  among  the  nine  tests 
of  the  GATB.  Of  particular  importance  to  the  present  study  is  the 
fact  that  tlie  i)syc))omotor  tests  of  the  GATB  are  moderately  inter- 
ccrrolatcd  with  ttie  more  "cognitive"  GATB  tests.  In  view  of  these 
intercorrolations,  if  one  were  to  rank  order  jobs  according  to  the 
mean  scores  of  incumbcuits  on  the  jobs,  this  ordering  would,  to  some 
extent,  reflect  tlic  admixture  of  t)ie  cognitive  as  well  as  the 
psychomotor  abilities  of  the  incuialients . This  admixture  could  result 
in  ;;obs  which  v/oubl  normally  be  expected  to  rank  high  (or  low)  on 
psychorrotor  abilities,  instead  showing  less  (or  more)  jssychomotor 
ability  levels  ttian  would  reasotiably  be  expected.  Such  a ranking 

would  not  necessarily  reflect  an  accurate  representation  of  the 
relative  psychomotor  ability  levels  necessary  for  the  jobs. 

In  the  present  study,  the  use  of  mean  gaTB  scoresy rather  than 
individual  test  scorer.,  liar,  resulted  in  even  )iigher  i ntorcorrelations 
among  the  psychomotor  and  cocnitive  tests  (Table.  15).  Thus  the 
possible  distortion  eau;''d  by  the  relat  ionsliip  between  the  cognitive 
and  psychomoLor  abilities  asr.oeiatcd  with  the  jobs  in  the  sample  would 
be  even  greater  than  wh';n  considering  indivjiiual  to!-jt  score  data.  Tlie 
ranking  of  jobs  according  to  ttif-ir  relatives  psychomotor  ability  levels 
(as  represented  by  the  iiean  flATB  scores)  would  be  expected  to  present 
a less  than  totally  accurate  picture  of  tlie  "true"  psychomotor  ability 
requirements.  Data  presented  in  Appendix  L would  appear  to  support  this 
conclusion.  Note  thiit  many  jo)>.r  wliicli  would  normally  )ie  expected  to 
be  "psychomotor"  in  nature,  o.g.  an  iror worker,  show  mean  scores  lower 
than  those  for  jobs  wh.irli  are  essentially  "cognitive"  in  nature, 
e.g.  a job  analy.st. 
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In  testing  the  utility  of  attfibute  data  in  a job  component 
validity  paradigm,  it  is  assumed  that  employees  tend  to  "gravitiate" 
into  those  jobs  in  which  they  can  achieve  some  relatively  successful 
degree  of  performance,  and  that  mean  GATB  test  scores  of  incambents 
would  thus  represent  the  ability  levels  necessary  for  some  minimally 
acceptable  degree  of  job  pcrfonnance . Data  in  Appendix  L would  suggest 
that  this  is  not  totally  the  case  for  the;  psychomotor  tests. 

It  seems  reasonabJe  to  suggest  that  the  intercorrelations  found 
among  the  psychomotor  and  cognitive  tests  are  at  least  partially 
responsible  for  the  apparent  inconsistcnci  cs  in  the  ranking  of  the 
jobs  according  to  the  mean  psychomoror  test  scores  of  incumbents 
on  the  jobs.  It  may  also  bo  that  a more  "basic"  factor  underlies  the 
apparent  inconsistencies  in  the  rankings.  It  may  bo  that  for  some  of 
the  jobs  which  are  predominantly  manual  in  nature,  the  psychomotor 
abilities  necessary  for  performance  are  c>f  reiatively  minor  importnance 
in  dot«!rmining  the  overall  "success"  of  the  persons  on  those  jobs, 
j Most  workers  might  possess  tluj  minimum  ability  levc-1  whicli  would 

I enable  tlie  workers  to  adequately  perform  the  job  in  question.  In 

this  case,  the  degree  to  which  tin;  ])orson  ’s  "successful"  on  the 
job  (an  would  thus  have  gravitiated  into  tl.at  particular  position) 
would  depend  upon  several  factors  in  aodiiion  to  the  psychomotor 
abilities  he  possesses.  If  tills  were  so,  oiu;  could  not  expect  any 
simple  ranking  of  jobs  according  to  tiie  ii.'" ..  n test  scores  of  incumbents 
to  repiresent  the  ability  levels  nocib'd  for  successful  performance. 
Successful  performance  would,  insti  -id,  be  tIotenair,od  by  an  admixture 
of  the  psychomotor,  cognitive,  si  tua.  tiou.il , and  personality  factors 
involved  in  the  job. 

Marquardt  (1974)  used  attribute  dimensions  based  upon  both 
aptitudinal  and  situational  attributes  to  predict  job  ability  requirements. 
Predictions  using  these  dimensions  were  generally  better  than  the 
predictions  associated  with  dimensions  based  solely  aptitudinal  attributes 
used  in  the  present  study.  The  differences  between  predictions  based 
upon  Marquardt 's  attribute  dimensions  as  opposed  to  the  predictions  based 
upon  the  new  attribute  dimensions  used  in  the  present  study  were 
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nvinimal  for  the  cognitive  abilities.  The  difference  between  the  predictive 
power  of  the  two  sets  of  dimensions  was  somewhat  greater  for  the 
perceptual  abilities,  and  was  greatest  for  the  psychomotor  abilties. 

Although  the  stituational  attributes  used  in  forming  Marquardt's 
dimensions  are  described  in  terms  of  various  "work  situations,"  they 
are  assumed  to  reflect  thos  interest,  personality,  and  tenperment 
factors  which  enable  the  incumbents  on  a job  to  "adapt"  to  the  specified 
work  situations.  It  would  thus  appear  that  the  inclusion  of  such 
non-aptitudinal  information  into  the  prediction  system  generally 
increases  the  level  of  prediction  possible.  These  results  would  suggest 
that  success  on  jobs  which  are  dominantly  psychomotor  in  nature  may  be 
more  dependent  upon  "adaptibility"  factors  (such  as  interest,  personality, 
or  temperment)  than  on  psychomotor  abilities. 
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CONCLUSION 


In  the  present  study  an  approach  was  taken  to  the  concept 
of  job  component  validity  wliich  utilized  the  attribute  rating  data 
associated  with  the  Position  Analysis  Questionnaire  as  the  basis 
for  estimating  job  ability  requirements.  Within  this  general  "attribute 
approach,"  a number  of  different  models  of  estimation  were  compared 
as  to  their  relative  effectiveness  in  predicting  job  ability  requirements. 
The  models  used  included  "micro"  models,  "macro"  models,  "cumulative" 
models,  and  "critical  behaviors  only"  models. 

The  results  of  the  present  study  indicated  that  "macro"  models 
of  estir.iaticn  are  more  effective  in  estimating  job  ability  requirements 
than  are  "micro"  models.  However,  in  the  case  of  such  macro  models, 

"good"  estimation  of  ability  requirements  was  possible  only  when  the 
macro  sources  of  job  information  used  in  such  methods  were  based 
upon  large  numbers  of  diverse  human  attributes  (Marquardt,  1974). 

It  was  also  shown  that  "cumulative"  methods  of  estimating  job 
ability  requirements  were  only  slightly  better  than  the  "critical  behaviors 
only"  methods.  Tliis  slight  advantage  was  based  primarily  upon  the 
fact  that  macro  methods  of  estimation,  which  did  relatively  well 
in  estimating  job  ability  requirements,  were  of  a cumulative  nature. 

When  viewed  as  a whole,  however,  the  approach  to  job  component 
validity  taken  in  the  present  study,  i.e.  the  use  of  PAQ  attribute 
data,  was  differentially  effective  in  estimating  job  ability  requirements. 
Though  prediction  of  cognitive  abilties  was  relatively  good,  tlic 
prediction  of  perceptual  abilities  was  only  moderate,  and  the  prediction 
of  psychomotor  abilities  war.  very  poor.  V.Tacn  data  from  the  present 
study  were  compared  to  previous  work  using  the  job  comiionont  validity 
paradigm  (Marquardt,  1974),  it  wa.s  apparent  tliat  tlie  apj^ronch  taken 
in  the  present  study  which  used  attribute  data  for  estimating  job  ability 
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requirements  was  generally  less  eCfoctive  than  the  approach  taken 
by  Marquardt  which  involved  the  use  of  P.'.Q  job  analysis  rating  data 
as  the  basis  for  the  estimation  of  ability  requirements  for  jobs. 

It  would  app<  ar  at  least  that  for  the  present  time  the  optimum 
approach  for  the  application  of  the  concept  of  job  component  validity 
should  bo  based  upon  job  dimension  data  derived  from  PAQ  job  analysis 
ratings. 

The  results  of  the  present  study  probably  should  not  be  taken 
as  to  preclude  any  future  investigation  of  the  attribute  data  approach 
to  the  concept  of  job  comp.onent  validity.  In  terms  of  any  further 
exploration  of  the  potential  utility  of  attribute  data  for  estimating 
job  ability  requirements,  it  would  appear  that  attribute  dimensions 
resulting  from  principal  components  analyses  of  job  element  profiles 
across  large  numbers  of  diverse  human  attributes  would  have  the  best 
possible  chance  of  providing  adequate  estimates  of  ability  levels 
for  use  in  establishing  jbo  component  validity. 
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APPENDIX  A 

Methods,  Models,  Abbreviations,  and  Descriptions  Associated 
With  the  21  Methods  of  Estimating  Job 
Ability  Requirements  Used  in  This  Study 
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X X 

sur-'xr 

Sum  of  the  cross-products  for  each  attribute 
computed  from  the  FULLXP  matrix 

X X 

MEAllXP 

Mean  of  the  cross-products  for  each  attribute 
computed  from  the  FULLXP  matrix 

X X 

1 

AEOVE 

T!ie  nur'ilier  of  cross-products  computed  for 
each  attribute  from  the  FULLXP  matrix  which 
fell  cibovc  tlic  grand  mean 

X X 

The  number  of  cross-products  computed  for 
each  attribute  wliich  fell  below  the  grans 
me  an 

X X 

AB0fU;L 

The  ratio  of  ABOVE/FELOW 

X X 

PCT2 

Tile  % of  ^ ross-products  computed  for  each 
attribute  for  the  FULLXP  matrix  which  fell 
into  Quinti lo  2 

X X 

i.’CT3 

The  Z of  cross-products  computed  for  each 
attribute  for  tlio  FULLXP  matrix  which  fell 
into  Quintile  3 

X X 

l'CT4 

'I'he  Z of  cross-products  computed  for  each 
attribute  wliich  fell  into  Quintile  4 

•J 

Tlie  ot  cro.;;,-produc<  s computed  for  each 

al.lril'Ut.c  which  t;-n  into  Quintile  b 

X >; 

■ 

■jiie  siini  of  t:)U'  cross- products  comiiutcd  for 
Cv'iili  .itlrilniLe  from  'lie  FULLXP  rvntrix 
fo)'  t hose  cliu.tunt.-i'.t  t ribute  pairings  where 
th-'  job  eloiiv.'nt  r.iting-  6.0 

umulative 


47 


X X MKAI\f5  The  ttiean  of  the  cross-products  computed  for 

each  attribute  from  the  FULLXP  matrix  for 
those  element-attribute  pairings  where  the 
TAQ  job  c lenient  rating=  5.0 

X X RISUM  The  sum  of  tlie  cross-products  computed  for 

eacii  attribute  for  the  RIXP  matrix 

X X UJMFaU  The  mean  of  the  cross-products  computed  for 

cac:h  attribute  for  the  RIXP  matrix 

X X n2:;u;i  The  rmm  of  the  cross-products  computed  for 

each  attribute  for  the  R2XP  matrix 

X X R.V'.',hAh'  Th'""  moim  of  the  cross-products  computed  for 

each  attribute  for  the  R2XP  matrix 

X X K.TiU’i  Tlio  number  of  cross-products  computed  for 

eacli  attribute  for  the  R2XP  matrix 

X X!'. Job  attribute  profiles  developed  using  the 

23  Marquardt  attribute  dimensions 

X Xt  lV  Jolj  attribute  profiles  developed  using  the 

17  new  attribute  dimensions 

X !h.".’i7  dob  attribute  dimension  scores  for  the  17 

I now  attribute  dime-nsions 

X ■ lui '■•■.•naioii  scores  for  the  7 U-type  dimensions 

I 

X I-  .il.tril.aito  dimensions  value-^  resulting 

' 1 1 rcv.i  ,1  CO!  bi  nat  ion  of  data  fLtm  both  the 

j I ••1  \ ti  p-  iyjie  attribute  dimcnsioi'.s  and  the 

j 1/  './-ty)-.  - .attribute  dimensioris 

) I 

I 

I 


I 
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APPENDIX  B 

Principal  Components  Resulting  from  Analyses 
of  the  Six  Major  Divisions  of  the  PAQ 


Components  resulting  from  the  cinalysis  of  PAQ  job  elements: 
division  1,  information  input.  A Q-type  principal  componencts  analysis 
was  carried  out  using  the  job  elements  in  the  Information  Input 
division  of  tlie  PAQ  (job  elements  1-35)  . This  analysis  yielded  a total 
of  three  principal  components  accounting  for  69.4%  of  the  total  variance. 
The  interpretations  associated  with  these  three  dimensions  are  given 
below, 

, (1)  Division  1,  factor  1:  visual  perception/interpretaion 

this  dimension  accounted  for  47.1%  of  the  total  variance. 

It  is  a relatively  broad  dimension  characterized  by  job 
activities  which  involve  the  perception  and/or  interi^rctation 
of  visual  input  from  the  job. 

(2)  Division  1,  factor  2:  non-visual  perception/intorpretation 

this  dimension  acccounted  for  13.5%  of  the  total  variance. 

It  is  characterized  primarily  by  job  activities  which  involve 
the  use  of  non-visu.il  sources  of  job  information , e.g.  feeling, 
tasting,  smelling,  or  hearing. 

(3)  Division  1,  factor  3:  body  movement  sensing/  balance 

this  dimension  accounted  for  8.8%  of  the  total  variance. 

Three  job  elements  received  substantial  loadings 

on  this  dimension.  They  are  characterized  primarily  by 
the  degree  to  which  the  sensing  of  physical  movement, 
position  or  balance,  such  as  is  necessary  in  the  use  of 
mechanical  devices,  are  needed  for  job  performance. 

Components  rer.u’tinc  fro.,\  : v-.i  ^ of  jot;  ^^eii\^t : 

division  2,  ■ i'  Q-type  I'tincipal  mrpf'niTits  analysis 

was  carried  out  using  Lhf;  job  < l',i(i.'nt.-  fron  t)ic  fVn'.il 

division  of  the  PAQ  (job  cliu'.cnt;.  This  iiialy;- L;,  lor.ult  .d  L:i  a 
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total  of  two  principal  components  accounting  for  85.0%  of  the  total 

r 

variance.  The  interpretations  associated  with  these  dimensions  are 
given  below. 

(1)  Division  2,  factor  1:  reasoning,  decision  making,  and  related 

mediation  activities this  dimension  accounted  for  45.9% 

of  the  total  variance.  It  is  a rather  broad  dimension  which 
involves  activities  which  depend  upon  reasoning,  decision 
making  or  similar  types  of  mediation  processes,  and  which 
necessitate  the  acquisition  of  such  mediation  "skills" 
through  experience,  education,  or  training. 

(2)  Division  2,  factor  2:  integrating  information this  dimension 

accounted  for  39.1%  of  the  total  variance.  Job  activities 
included  in  this  dimension  arc  those  v.’hich  involve  the 
collection  and  integration  of  information  obtained  from  the  job 

Components  resulting  fro:i  the  tinalysis  of  FAQ  job  elements: 
division  3,  work  output.  A Q-type  principal  components  analysis  was 
carried  out  using  the  job  elements  fieri  the  V.'ork  Output  division  6f 
the  PAQ  (job  elements  50-98) . This  analysis  yielded  a total  of  three 
principal  componenets  acccounting  for  84.5%  of  the  total  variance.  The 
interpretations  associated  witli  fiiose  din'jiisions  are  given  below. 

(1)  Division  3,  factor  1:  Manual  nanipulation/conUrol 

this  dimensions  accouted  for  33. 9'.’.  of  the  total  variance. 

It  is  a broad  di  inensii  n including  e.  large  tmr.ilier  of  PAQ 
job  elements.  It  rs  c’m rnct (.■  :,i;'._d  primarily  by  job  elements 
which  involve  some  f'eM  of  suK.tion  and/or  the  control 

of  various  materials/'!  • aiiO'r'I.  ted  v;iLh  the  job. 

(2)  Division  3,  factor  .3:  1 ...si ']  er/  i,m  i ■ re l-boiiy  arlivities 

this  dimension  accou'il'c  u.-  Jt.O  of  the  t.otal  variance. 

It  is  characteri  (1  1 , acdivl'  ics  \.hich  involve  general  body 
movement  and/or  I, in.-  j j • icM  h.  r-.  li  i.  j oi  J ;'/Ul ation  of 
variou.s  types  of  rviU"  ■ l.  /i  \-l  • 
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(3)  Division  3,  factor  3:  varied  physical/controlling  activities 

this  dimension  accounted  for  25.6%  of  the  total  variance. 

It  is  a rather  broad  dimension  including  a large  number  of 
PAQ  job  elements.  It  is  characterized  primarily  by  job 
activities  which  involve  a variety  of  physical  activities  in 
the  operation  or  control  of  equipment  and/or  the  handling 
or  use  of  materials  or  devices  associated  with  the  job. 


Components  resulting  from  the  .~na lysis  of  PAQ  job  elements : 
divisiovi  4,  rolationsliips  with  other  pors,ons.  A Q-type  principal 
components  analysis  was  carried  out  using  the  job  elcijonts  in  the 
Relationships  with  Other  Persons  division  of  the  PAQ  (job  elements 
99-134).  This  analysis  yielded  a total  of  tv/o  principal  components 
accounting  for  85.0%  of  the  total  variance.  The  interpri'tations 
associated  with  these  dimensions  are  given  below. 

(1)  Division  4,  factor  1:  interpersonal  comnanication this 

dimension  accourited  for  71.5%  of  the  total  variance.  It 
is  a very  broad  dimension  with  significant  loadings  o.i 

a large  number  of  PAQ  jo!j  clc'mcnts.  It  is  characterized 
primarily  by  job  activities  which  involve  interpersonal 
communications  carried  out  for  different  purposes  and 
with  different  ty;>os  of  jjooplc. 

(2)  Division  4,  factor  2:  unnamed thi.s  dinensicn  accounted  for 

13.5%  of  the  total  variance.  Some  of  the  dominant  job 
elements  in  this  dimension  seem  not  to  be  logically 
related  to  one  another,  and  thus,  no  interpretation  of 

this  dimension  was  made. 


Ctrrnponents  rer.ul  t i ici  f i c>m  tb.'  anal.  ' s P '"'  I . : 

dia^i  impn_  5^; jo)j  conO;;  i . A Q-t'j  ji.ni  i I >r;  a '■  a. ‘'vein 

was  c:<irrr.ied  out  u'.ir.g  tix'  P.'.o  ’k-I  cP  n.  i . in  th  ■ d '.t 

division  of  tlie  i’AQ  ( io'o  ■ I'',  •I'').  T!  i ■ . i.  vi''dvl 
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total  of  three  principal  components  accounting  for  71,6%  of  the  total 
variance.  The  interpretations  associated  with  these  dimensions  are 
given  below. 

(1)  Division  5,  factor  1:  personally  demanding  situations 

this  dimension  accounted  for  29.0%  of  the  total  variance. 

It  is  characterized  by  job  situations  which  are  largely 
interpersonal  in  nature , and  which  are  typically  viewed 
as  being  demanding  and/or  frustrating  for  the  individual. 

(2)  Division  5,  factor  2:  unpleasant  physical  environment 

this  dimension  accounted  for  21.7%  of  the  total  variance. 

It  is  characterized  by  situations  which  are  generally 
considered  unpleasant  in  nature. 

(3)  Division  5,  factor  3:  hazardous  physical  environment 

this  dimension  accounted  for  20.9%  of  the  total  variance. 

It  is  characterized  by  jc>bs  wiiich  are  generally  considered 
to  be  hazardous  in  nature. 


Components  resulting  from  the;  anaiy  rpo  job  elor.ents: 

division  6,  other  job  characterir.:  i c--..  A Q-type;  piincijjal  components 
cinalysis  was  carried  out  using  the  jot)  tic mjnts  from  the  Other  Job 
Characteristics  division  of  the  TAo  (job  c'lrr..nir>  194-182).  This 
analysis  yielded  a total  of  four  priucip.  I compo-.u  ni.s  accounting  for 
73.6%  of  the  total  varianct;.  The  ijiic'rpj  ' l ilLons  ussoci  atod  with  tliesc 
dimensions  are  given  below. 

(1)  Division  6,  factor  1:  scl;  t'.uU /'..errh  ati  iicj — tliis  dimension 


is  probably  without  real  i.  rsi' 
across  almost  all  of  tlu'  >19 
for  the  job  clemcut:,  in  ihi;.  0 
accounted  for  2ci.<;\  th  ■ tch 


which  received  subs  t ant  i i.  ' .U;  . 
characteri it'd  by  tl'o  v/ojl  '•  h. 
incum).>ent  siionds  on  Die  i' ) •<< 


.ho  nviiian  ratings 

"0  " (of  no  iclevanco) 


1 1 : ), i . ' .’c  u? . .’ns 3 on 


job  elements 


luranMon  .'.re 


O'  ' 'Vitit  of  time  th.c 
'■  . O'  ■.111.131'  he  mu'  t wear. 
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(2)  Division  6,  factor  2;  routine/repetitive  work  activities 

# 

this  dimension  accounted  for  16.3%  of  the  total  variance. 

It  is  characterized  primarily  by  job  situations  in  which 
work  procedures  are  clearly  specified  and  activities  tend' 
to  be  routine  and/or  repetitive  in  nature. 

(3)  Division  6,  factor  3:  job  responsibility this  dimension 

accounted  for  16.2%  of  the  total  variance.  It  is  characterized 
primarily  by  job  elements  which  reflect  the  level  of 
responsibility  for  various  duties/aspects  of  the  job. 

(4)  Division  6,  factor  4:  attentive/discriminating  work  demands 

this  dimension  accounted  for  12.4%  of  the  total  varian.ce. 

It  is  characterized  primarily  by  job  situations  v.’hich 
involve  vigilance  or  attentiveness,  or  in  which  the  job 
incumbent  must  be  attentive  to  detail  or  be  alert  to  various 
stimuli  in  the  work  environment. 
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APPENDIX  C 

Job  Element  Dimensions  Based  on  Component  Analysis  of  Job 
Element  Attribute  Profiles:  PAQ  Division  1,  Information  Input 


Attribute  Dimension  and  Job  Elements 

with  Loadings  of  .45  or  Above  Rotated  Loading 


Factor  1:  Visual  perception/interpretation 


32 

Inspecting 

.91 

3 

Pictorial  materials 

.90 

11 

Man-made  environment 

.88 

8 

Materials  in  process 

.88 

22 

Depth  perception 

.87 

34 

Estimating  size 

.87 

5 

Visual  displays 

.80 

10 

Features  in  nature 

.86 

33 

Estimating  quantity 

.84 

20 

Near  visual  differentiation 

-.83 

23 

Color  perception 

.81 

9 

Materials  not  in  process 

.81 

2 

Quantitative  materials 

.80 

4 

Pattern/related  devices 

.79 

21 

Far  visual  differentiation 

.79 

30 

Estimating  speed-process 

.79 

14 

Art  or  decor 

.79 

31 

Judging  condition/quality 

.79 

29 

Estimating  speed-moving  objects 

.77 

13 

Events  or  circumstances 

.75 

7 

Mechanical  devices 

.75 

28 

Estimating  speed-moving  parts 

.70 

6 

Measuring  devices 

.66 

12 

Behavior 

.66 

1 

Written  materials 

. 6 

35 

Estimating  time 

..)u 
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Attribute  Dimension  and  Job  Elements 

with  Loadings  of  .45  or  Above  Rotated  Loading 

Factor  2:  Non-visual  perception/interpretation 


24 

Sound  pattern  recognition 

.86 

16 

Non-verbal  sounds 

.85 

25 

Sound  differentiation 

.82 

15 

Verbal  sources 

.72 

18 

Odor 

.64 

19 

Taste 

,61 

35 

Estimating  time 

.47 

17 

Touch 

.45 

Factor  3 : Body  jiiovonont  sonsing/balancc 


26 

Body  moveriiont 

-.86 

27 

Body  balance 

-.75 

7 

Mechanical  devices 

-.46 

7 
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APPENDIX  D 

Job  Element  Dimensions  Based  on  Component  Analysis  of  Job 
Element  Attribute  Profiles:  PAQ  Division  2,  Mental  Processes 

t 


Attribute  Dimension  and  Job  Elements 

with  Loadings  of  .45  or  Above  Rotated  Loading 


Factor  1:  Reasoning,  decision  making  and  related 
mediation  processes 


46 

Job-related  knowledge 

.87 

47 

Training 

.85 

37 

Reasoning  in  problem  solving 

.84 

36 

Decision  making 

.82 

45 

Education 

.60 

38 

Amount  of  planning/sciieduling 

.75 

44 

Short  term  memory 

.72 

40 

Analyzing  infonnation 

.64 

39 

Combining  information 

.62 

48 

Using  mathematics 

.57 

Factor  2:  Integrating  infomation 


43 

Transcribing 

.91 

42 

Coding/decoding 

.91 

41 

Compiling 

.83 

39 

Combining  information 

.74 

40 

Analyzing  information 

.73 

48 

Using  mathematics 

.70 

38 

Amount  of  planning/scheduling 

.50 

45 

Education 

.40 

36 

Decision  making 

.48 

37 

Reasoning  in  probletn  solving 

.40 

44 

Short-term  memory 

.45 

I 
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Job  Element  Dimensions  Based  on  Component  Analysis  of  Job 
Element  Attribute  Profiles:  PAQ  Division  3,  Work  Output 

Attribute  Dimension  and  Job  Elements 

with  Loadings  of  .45  or  Above  Rotated  Loading 

Factor  1:  Manual  manipulation/control 


57  Measuring  devices  .91 

55  Drawing/rc-]  atod  lio.vices  .88 

49  Man  powered  precision  tools  .86 

91  Finger  manipulaLion  .86 

79  Assc:!ODliiig/dis,ts;-:cr;biing  .84 

58  Technical-iolalcd  devices  .83 

76  Setting  ui>/nd  ju.  .t  ing  .80 

77  Manually  r.iodifying  .80 

53  Powered  precis!  oi;  tools  .79 

56  Applicators  .78 

92  Hand-arm  imn ip; it  .it ion  .75 

93  Hand-arm  .'^tcadi  )>;.  ss  .75 

63  Keyboard  devic.  ;;  .74 

62  Variable  r.ettiii>;  contaols  .74 

50  Man-powered  non-precision  tools  .67 

78  Material  control.iing  .66 

59  Machines/cguiri-..  :.t  .65 

64  Frequent  adjust.!  n;;  hand  controls  .63 

66  Continuoiis  lian..  cer. I rol.s  .62 

94  Eyc/hand-i  cot  c<  d. ; nati  on  .61 

80  Arranging/i 'osi  t ■ trii  rg  .61 

54  Powered  no;;  j.ri  i ! . i!  tools  .61 

52  Handl ing- <i..  vi  c.  : /.  ■ Hjis  .60 

95  Limb  movcni’.'it  ,.i''..-.i!t  visual  cont.ict  .60 

I'oetli  ng/o  i •'  1. 


81 


.59 
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Attribute  Dimension  and  Job  Elements 

with  Loadings  of  .45  or  Above  Rotated  Loading 


Factor  1 (cont.) 


82 

Physical  handling 

.58 

60 

Activation  controls 

.55 

61 

Fixed  setting  controls 

.53 

51 

Long  handle  tools 

.52 

96 

Hand-ear  coordination 

.46 

Factor  2:  Handling/gcneral-body  activities 


85 

level  of  physical  exertion 

.92 

87 

Standing 

CO 

84 

Dnlancinq 

,86 

88 

Walking/jLunnir.g 

.85 

83 

lliglily  skilled  ),>ody  coordination 

.83 

89 

Climbing 

.82 

90 

Kneeling/stoop?  ng 

.79 

86 

Sitting 

.71 

51 

long  handled  tools 

.67 

82 

Physical  handling 

.62 

52 

Handling  dev.i  cos/i.  ool:: 

.62 

50 

Man-pow0j  cd  ])reci  si  un  L-ooln 

.57 

81 

Feeding/off  bearing 

.54 

68 

Man  powc.ri  d veliiclrs 

.54 

73 

Man-moved  irobilt?  i (rui.i - ■ " . ' 

.54 

80 

Arranging/i  osvt  io.iing 

.53 

95 

Liliil)  movciioi’l-  without  i ■ ■.  :I  co  ■ 

.52 

03 

n:i  r ,fi  i : 

. :>2 

92 

Hand -arm  r i p;  ; 1 , ,i, 
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Attribute  Dimension  and  Job  Elements 

with  Loadings  of  .45  or  Above  Rotated  Loading 


Factor  2 (cont.) 


77 

Manually  modifying 

.48 

94 

Eye/hand-foot  coordination 

.48 

GO 

Activation  controls 

.46 

Factor  3:  Varied  physical/controlling  activities 


71 

Powered  v;ater  vehicles 

00 

69 

Powered  liighway/rail  vehicles 

.84 

72 

Air/spaco  vehicles 

.84 

75 

Remote  controlled  equipment 

.83 

74 

Operating  equijJ'ncnt 

.82 

70 

Powered  i.'ul.'ile  equipinent 

’.80 

67 

Continuou;;  foot  control 

.71 

68 

Non-xicwori'.-i  veliicl  cs 

.71 

65 

Frequently  adjusttjd  foot  controls 

.71 

73 

Man-moved  riobilc  oquixjment 

.70 

61 

Fixed  set.'  iiig  controls 

.66 

60 

Activation  controls 

.62 

64 

Frequently  adjucti;d  hand  controls 

.60 

66 

Continuour;  hand  controls 

.59 

59 

Machinc.'j/t  qu  i.pmcn  t 

.58 

54 

Pov.'cred  n. 'i  -prcci  sion  tools 

.57 

78 

Material  controlling 

.55 

93 

Hand-arm  toiid i.:;e::s 

.52 

62 

Variable  setting  controls 

.52 

81 

Fc  e d i ng  /f  f f be  a r i.n  a 

.50 

53 

Pnwerod  p:  ‘ ri.rif.in  tc"'ls 

.50 

I 
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APPENDIX  F 

Job  Element  Dimensions  Based  on  Con^xjnent  Analysis  of  Job 
Element  Attribute  Profiles;  PAQ  Division  4, 
Relationships  with  Other  Presons 


Attribute  Dimension  and  Job  Elements 

with  Loadings  of  .45  or  Above  Rotated  Loading 


Factor  1:  Interpersonal  communication 


126  Direction/supervising  personnel  .97 

99  Persuading  .97 

97  Advising  .97 

98  Negotiating  .97 

130  Staff  functions  .97 

100  Instructing  .96 

114  Professional  personnel  .95 

111  Executivcs/of ficials  .95 

103  Non-routine  information  exchange  .94 

101  Interviewing  .94 

112  Middle  management/staff  .93 

129  Coordinates  activities  .93 

123  Clients/patients/counsolees  .91 

125  Supervision/non-supcrvisory  personnel  .91 

119  Buyers  .91 

104  Public  speaking  .90 

131  Supervision  received  .90 

122  Students/trainees/apprcntices  .90 

124  Special  talent  groups  .90 

128  Supervises  non-eniployoe!;  .90 

127  Number  of  persons  for  whom  responsible  .89 

113  Supervisors  .89 

115  Semi-professional  personnel  .88 

120  Public  customers  .87 
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Attribute  Dimension  and  Job  Elements 

with  Loadings  of  . 45  or  Above  Rotated  Loading 


Factor  1 (cont.) 


118 

Sales  personnel 

.87 

121 

The  public 

.86 

110 

Entertaining 

.84 

102 

Routine  infonnation  exchange 

.77 

116 

Clerical  personnel 

.76 

105 

Writing 

.75 

117 

Manual  £uid  service  workers 

.61 

Facto 

r 2 : UnnaiTiod 

100 

Signaling 

-.79 

109 

Scrving/catering 

-'.78 

107 

Code  coirmunications 

-.66 

108 

Entertaining 

-.61 

110 

Clerical  personnel 

-.57 

Manual  and  service  workers  -.48 


117 


T 


r 
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APPENDIX  G 

Job  Element  Dimensions  Based  on  Component  Analysis  of  Job 
Element  Attribute  Profiles:  PAQ  Division  5,  Job  Context 


Attribute  Dimension  and  Job  Elements 

with  Loadings  of  .45  or  Above  Rotated  Loading 


Factor  1:  Personally  demanding  situations 


145  Civic  obligations 

147  Strained  personal  contacts  .95 

150  Non- job  required  social  contacts  .94 

148  Personal  sacrifice  .93 

146  Frustrating  situations  .92 

149  Interpersonal  conflict  situations  .89 


Factor  2:  Unpleasant  physical  environment 


133 

High  temperature 

l91 

134 

Low  temperature 

.86 

138 

Dirty  environment 

.78 

139 

Awkward  or  confing  space 

.77 

136 

Vibration 

.67 

132 

Out-of-door  environment 

.67 

135 

Air  contamination 

.48 

Factor  3:  Hazardous  physical  environment 


143 

Permanent  partial  impairment 

.97 

142 

Temporary  disability 

.96 

144 

Permanent  total  disability  of  impairment 

.96 

141 

First  aid  cases 

.91 

.91 
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APPENDIX  H 

Job  Element  Dimensions  Based  on  Component  Analysis  of  Job 
Element  Attribute  Profiles:  PAQ  Division  6, 

r 

Other  Job  Characteristics 


Attribute  Dimension  and  Job  Elements 


with 

Loadings  of  .45  or  Above 

Rotated  Loading 

Factor  1:  Schedule/work  attire 
161  Irregular  hours 

.91 

164 

Typical  day  and  night  hours 

.86 

152 

Specific  uniform/apparel 

.85 

160 

Variable  shift  work 

.83 

162 

Typical  day  hours 

.83 

163 

Typical  night  hours 

.83 

158 

Irregular  work 

.81 

159 

Regular  work 

.79 

177 

Travel 

:?9 

155 

Informal  attire 

.79 

151 

Business  suit  or  dress 

.75 

156 

Apparel  stylo  optional 

.72 

153 

Work  clothing 

.53 

Factor  2:  Routine/repetitive  work  activities 


166 

Repetitive  activities 

.86 

165 

Specific  work  place 

.84 

167 

Cycled  work  activities 

.80 

168 

Following  set  procedures 

.73 

153 

Work  clothing 

.60 

170 

Precision 

.58 

169 

Time  pressure  of  situation 

.56 
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APPENDIX  H (Cont.) 


Attribute  Dimension  and  Job  Elements 

with  Loadings  of  .45  or  Above  Rotated  Loading 


Factor  2 (cont.) 


159 

Regular  work 

.52 

157 

Regular  hours 

.46 

Factor  3;  Job  responsibility 

100 

General  responsibility 

-.91 

182 

Criticality  of  position 

-.90 

176 

Up-dating  job  knowledge 

-.86 

181 

Job  structure 

-.85 

179 

Responsibility-material  assets 

-.82 

175 

Working  under  distractions 

-.61 

178 

Responsibility- safety 

-.47 

Factor  4 ; Attentive/discriminating  wor)c  demands 


173 

Vigilance-infrequent  events 

.95 

174 

Vigilance-continually  changing  events 

.91 

172 

Recognition 

.87 

171 

Attention  to  detail 

.72 

178 

Responsibility-safety 

.55 

J 
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APPENDIX  I 

List  of  Twenty  PAQ  Attributes  Which 
Closely  Match  GATB  Test  Data 


Cognitive  attributes: 

Verbal  comprehension 
Word  fluency 
Oral  commmunication 
Numerical  computation 
Arithmetic  reasoning 
Convergent  thinking 
Divergent  thinking 
Intelligence 

Perceptual  attributes  : 

Visual  form  perception 
Perceptual  speed 
Closure 

Spatial  visualization 
Near  visual  acuity 
Far  visual  acuity 

Psychomotor  attributes: 
Finger  dexterity 
Manual  dexterity 
Arm/hand  positioning 
Eyo/hand  coordination 
Response  integration 
Speed  of  limb  movement 


I 
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APPENDIX  J 

PAQ  Attributes  Used  as  Predictors  of  Me^m 
Test  Scores  on  Each  of  the  Nine  CATS  Tests 


Test  G,  general  intelligence: 
Verbal  comprehension 
Arithmetic  reasoning 
Convergent  thinking 
Divergent  thinking 
Intelligence 
Spatial  orientation 

Test  V,  verbal  ability; 

Verbal  comprehc)i;;ion 

Word  fluency 

Oral  conununication 

Test  N,  numerical  ability: 
Numerical  conunutal.ion 
Arithmetic  reasoning 

Test  S,  spatial  ability: 

Visual  form  pernoptiou 
Closure 

Spatial  v.i.cua  lir,.:t  i on 

Test  P,  form  perception: 

Visual  form  perciQitj  on 
Perceptual  speed 
Closure 
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Test  P,  form  perception  (cont.)s 
Spatial  visualization 
Near  visual  acuity 
Far  visual  acuity 

Test  Q,  clerical  perception: 
Verbal  comprehension 
Convergent  thinking 
Perceptual  speed 
Near  visual  acuity 

Test  K,  motor  coordination: 
Finger  dexterity 
Manual  dexterity 
Arm/hand  positioning 
Eye/hand  coordination 
Response  integration 
Speed  of  limb  movement 

Test  F,  finger  dexterity: 

Finger  dexterity 
Manual  dexterity 
Arm/hand  positioning 
Response  integration 


APPENDIX  J (Cont.) 


Test  M,  manual  dexterity: 
Finger  dexterity 
Manual  dexterity 
Arm/hand  positioning 
Eye/hand  coordination 
Response  integration 


APPENDIX  K 

Population  and  Sanple  Regression  Equations 
for  Adjusting  the  Crite^-ion  of  Mean  Test  Scores 


Population  equations: 

G=  .45V+.42N+. 33S-.03P-.01Q-,03K-,01F+.01M 
V=1 . 39G- . 46N- . 39S+. 01P+. 14Q+ . 07K+ . OIF- . 05M 
N=1 . 45G- . BOV- . 41S+ . 08P+. 14Q+ . 06K- . OOIF- . OIM 
S=1 . 81G- . 69V- . 66N+ . 25P- . 06Q- . 02K+ . 05F- . OIM 
P=-.24G+.04V+.22N+.41S+.41Q+.08K+.10F+.08M 
Q=- . 09G+ . 31V+ . 28N- . 08S+ . 32P+ . 1BK_.  04F- . 02M 
K=-. 34G+.29V+.22N-.04S+. 11P+. 26K+.07F+, 27M 
F=- . 13G+ . 04V- . 01N+ . 15S+ . 17P+ . 10Q+ . 09K+ . 37M 
M=  . 20G- . 27V- . 58N- . 03S+ . 16P- . 06Q+ . 38K+ . 39F 

Sample  equations : 

G=  . 53V+ . 4 3N+. 32S+ . 06P- . 05Q- . 14K- . 003F+ . 002M 
V=1 . 40G- . BIN- . 3SS- . 24P+ . 2 1Q+ . 29L+ . OIF- . 02M 
N=1 . 79G- . BOV- . SOS- . 06P+ . 10Q+ . 2 3K+ . 003F+ . 003M 
S=1 . 89G- . 78V- . 72N+ , 27P- . 14Q+. 12K- . 02F+ . OlM 
P=  . 48G-. 73V- . 11N+. 37S+. S7Q+. 27K+. 08F- , OIM 
Q=-.S3G+.80V+.2SN-.2SS+.72P+.1SK-.0SF+,01M 
K=-l . 26G+1 . olV= . B1N+. 19S+. 30P+ . 13Q+ . 02F+ . 06M 
!•=»-.  S6G+.  94V+.  13N- . 48S+1 . 74P- . 86Q+.  41K+.  3SM 
M=  . S2G-2.00V+. 19N+. SIS- . 31P=. 20Q+. 15K+. SOF 


APPENDIX  L 


A Subsample  of  Jobs  in  the  Sample  Sorted 
in  Descending  Order  According  to  the  Mean  Scores 
on  the  GATB  Motor  Coordination  Test,  K 


Job  Name 


Mean  score 


Biologist  125 
Scientific  programmer  119 
Programmer  analyst  119 
Pharmacist  119 
Personnel  interviev.’cr  117 
Tool  clerk  117 
Life  insurance  compensation  analyst  117 
Job  analyst  116 
Salary  administratio'.i  analyst  116 
State  school  ccUiowo,.kc  r 115 
Computer  operator  114 
Clerk-stenographer  113 
Statistical  typist  113 
Electrical  project  engineer  113 
Accountant  112 
Auditor  112 
Industrial  artist  111 
Supermarket  cashier  110 
Police  patrolman  105 
Keypunch  operator  100 
Telephone  operator  106 
Punch  press  operator  95 
Plumber  92 
Ironworker  66 
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